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COLLEGE MEN IN THE SHOP. 


Before the Society for the Promotion of Industrial Educa- 
tion, Frederick W. Taylor, who is probably as well qualified to 
speak authoritatively on the subject as any other man in the 
country, gave briefly his explanation of why manufacturers dis- 
like college graduates and suggested one way in which this fault 
could at least be partially overcome. This consists primarily 
of requiring college men to spend at least a year in a regular 
shop between their freshman and sophomore years in school. 
The reasons for doing this, as advanced by Mr. Taylor, differ 
from those which have accompanied the same suggestion pre- 
viously from other sources and seem to reach into a very vital 
part of the problem. 


HORSE POWER OF THE FIREMAN. 


It has been mentioned in this column a number of times that, 
until the automatic stoker comes into general use, the main ob- 
ject and aim of improved locomotive design is to increase the 
net return of the fireman’s work. That the Mallet compound 
locomotives mark a tremendous advance in this direction is gen- 
erally known, but it probably is not generally understood that an 
advance of practically 100 per cent. has been made by the intro- 
duction of this type of locomotive; in other words, that it per- 
mits one fireman to develop practically double the draw bar pull 
that was previously his maximum. 

Service tests on the lines of the Delaware & Hudson Com- 
pany, that are reported on page 345 of this issue, show this fact 
very clearly. The Mallet, which has exactly the same amount 
of grate area as the consolidation type pusher, did an amount 
of work equal to two of these engines with practically the same 
amount of coal used on one of them. Even then this amount 
was not as large as firemen have shown themselves capable of 
handling per hour for a somewhat longer period than was re- 
quired on this run. When one fireman can develop practically 
100,000 lbs. of draw bar pull for two hours continuously, who 
dares to say what tractive effort will be obtained from locomo- 
tives when the automatic stoker becomes thoroughly perfected, a 
condition which now does not seem to be so far in the future. 





IMPROVEMENTS IN MACHINE TOOLS. 


It was only four or five years ago that 16 to 18 pairs of steel 
tired wheels were the record output for a car wheel lathe and 
in fact even to-day there are comparatively few shops which can 
do as well as this. The record now, however, is practically twice 
that number, standing at 33 pairs of 36 in. wheels turned in less 
than ten hours. This test at West Albany, which is chronicled 
on page 368 of this issue, has also been nearly equaled in the 
average time per pair by at least one other test. 

This advance in the design and construction of the car wheel 
lathe is but an instance of the general improvement which is 
constantly going on in the machine tools for railroad uses. The 
builders of all classes of tools for railroad shops are not only 
keeping well up to the rigid and in some cases seemingly im- 
possible requirements of the users, but in many instances are 
forging ahead of the demands. Any one who has followed the 
descriptions of new tools that appear in these columns each 
month cannot help but be impressed with the fact that the ad- 
vance being made in this field appears to be moving at a con- 
stantly increasing rate of acceleration. These manufacturers are 
obtaining some of the best mechanical talent in the country and 
are making full use of it. Further, they are not confining them- 
selves to building machines which will give the best results with 
the present methods of performing any operation, but are get- 
ting back of this and discovering new and better ways of doing 
the work and then building machines to give the best return by 
the best method. The reduced operating cost of many railroad 
machine shops is undoubtedly due to a large extent to the activ- 
ity and talent of machine tool builders. 
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LOCOMOTIVE TERMINALS* 





WILLIAM FORSYTH. 





The most interesting example of American engine house piac- 
tice is that in the classification yards of the Pennsylvania Rai!- 
road at East Altoona, Pa. Here the traffic from three divisions 
of the road is concentrated, classified and despatched. The freight 
tonnage passing through this terminal is claimed to be the larg- 
est handled by any single system of freight yards in the worid. 
The total capacity of the yards is 10,500 cars. 

The eastbound traffic is composed largely of loaded coal and 
coke cars, and the number of cars handled per month in this 
direction is: loaded, 61,308; empty, 1,306; total, 62,614. The west- 
bound movement is composed largely of empty cars, with a total 
of 62,877 cars per month. In 1906 an average of 90 trains per 
day was received from the Pittsburg division and 60 from the 
Middle division, and the movement in one direction reached as 
high as one train every ten minutes for six hours. During the 
month of November, 1909, the engine movement at this engine 
house was as follows: 

Average number of locomotives despatched east and west in 


Be WOUTS 2c cccccccccccccccccccccccesccececcceccccesces 243 
Maximum number despatched in 24 hours..............-++- 290 
Maximum number despatched in one hour including switch 

nn er err rere rT Terre re Tre Te ee 40 


The trains are operated by consolidation locomotives, and on 
account of the grades on the eastern slope of the Allegheny 
mountains westbound trains require three engines, two in front 
and one as a pusher. Eastbound, the line follows a compara- 
tively light gradient along the Juniata river, and here large 
trains can be handled by one consolidation engine. There are 
35 switch engines, requiring 70 engine crews for day and night 
operation. During the month of November, 1905, there were 
handled over the ashpit a total of 64,497 engines. The number 
of men employed in the yards is 1,830. The number of engine 
men employed during the month averaged 1,012 and the number 
of men employed about the engine house, shops and coal wharf 
and on the motive power roll was 700. 

Near the center of the length of the terminal is located a large 
engine house with ashpits, coal wharf, sand supply, a good-sized 
machine shop, storehouse and office, with bunk rooms over- 
head; also a power house, a fan house for heating, an oil house, 
and a toilet and locker house. 

THE ENGINE HOUSE.? 

The engine house is in diameter and cross-section the largest 
structure ever erected for this purpose. It has an exterior diam- 
eter of 395 ft. and a turntable of 100 ft. There are 52 stalls 99 
ft. deep. The main portion of the house is 65 ft. wide and 30 
ft. high. On the outer circle there is a iean-to 25 ft. wide and 

8 ft. high. The engines head in toward this lean-to and the 

mokejack is located alongside the main columns at the outer 
portion of the main building. The main portion of the house 
vas made 30 ft. high to accommodate a traveling crane, but 

ilumns for supporting the crane have not been erected, as jib 
ranes secured to the main columns were found more desirable. 

The turntable is operated by an electric motor. There are 
four drop tables, also operated by electric motors, two of them 

r driving-wheels, one large table for all wheels except the 

gine trucks, and another for pony truck wheels. 

[he coal wharf is a large structure arranged with a trestle 

proach having a grade of 3.88 per cent. The coal is dropped 

m hopper cars directly into bins and no cover is provided for 

‘cars, as they are emptied entirely by gravity and no men are 

ployed in the unloading. The storage structure is 32 ft. wide 

| 216 ft. long. A special gate and hood are used for regulat- 
the flow of coal from the pockets to the tender. A steel 





Presented before the joint mecting of the A. S. M. E. and I. M. E. at 
B-mingham, England, July 25, 1910. 


_* For full description of this engine house and terminal, see AMERICAN 
E> j1INEER, Feb., 1906, p. 46; Mar., 1906, p. 81. 
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gate drops below the floor of the pocket and is operated by a 
compressed-air cylinder. 

At one end of the coal wharf is a sand house, where sand is 
dried in large stoves and descends through a grating to a reser- 
voir, from which it is elevated by compressed air to the sand 
bins overhead, and flows by gravity to the engines. 

Near the approach to the coal wharf are four ashpits, each 
240 ft. long, two on each side of the wharf incline. Each pair 
is operated by an overhead 5-ton electric crane which spans four 
tracks, two of them over the ashpits for ash cars. Ashes are 
dumped from the engines into steel buckets which run on wheels 
on a track in the ashpit. These buckets aré elevated by the 
crane and transferred to the ash car, where they are dumped. 
Beyond the ashpits at the extreme end of the coal wharf are 
inspection pits, 80 ft. long and 3 ft. deep, and connected by an 
underground passage extending under the coal wharf track. 

ENGINE HOUSE ORGANIZATION. 

The work performed in an engine house includes almost every- 
thing in connection with locomotive repairs that does not require 
the locomotive to be sent to the general repair shop. No attempt 
will be made to itemize these repairs. The work which must 
invariably be performed periodically consists of boiler testing 
every six months; boiler washing, from once a week to once a 
month as necessity arises; staybolt testing each week; examina- 
tion of smoke-box, draft arrangements and ash pans, each week: 
testing steam and air gauges each month; washing tenders each 
month; gauging height of pilots each week; gauging tank water 
scoops each trip; testing air brakes each trip; draining main 
reservoirs each week. 

Manner of Reporting and Performing Daily Work.—When a 
locomotive arrives the first information the organization receives 
as to work necessary is in the engineer's report which he de- 
livers at the inspection pit when the locomotive is turned over to 
the inspectors. Five inspectors are here employed, as the work 
must be done thoroughly in a minimum time, so that the hostler 
can move the locomotive to the ashpit and make room in the in- 
spection pit for other locomotives waiting. One inspector ex- 
amines the under-part of the locomotive and tender; one on 
each side inspects the outside parts, such as driving wheels, rods, 
steam chests, guides, crossheads and Walschaert valve gear; 
there are two air-brake inspectors, one to operate the brake valve 
and inspect the fittings in cab and air pump, and the other to 
inspect all other parts of the air and sanding equipment. 

All defects found by the inspectors are entered upon regular 
blanks and transmitted, together with the engineer’s report, to 
the gang leader in charge at the inspection pit, who decides 
whether it is necessary to send the engine to the house or 
whether the repairs are so slight that they can be made on the 
outside repair pits in connection with the outbound storage 
tracks. His decision is marked upon the report, and upon the 
steam chest of the locomotive, and the reports are forwarded to 
the work distributor’s office by pneumatic tube t in 45 seconds. 
This saving in time over the 10 minutes ordinarily required by 
messenger is a decided advantage to the work distributor, as he 
is able to assign the work to various gang leaders, and have the 
necessary material ordered, before the locomotive arrives in the 
house or on the engine track. 

While the inspectors are at work the lamps and torches are 
filled and trimmed by two lamp fillers. There is no further 
necessity for the engine house force to open the tool boxes, 
which are locked by the engineer, and the keys, together with his 
time card, delivered to the engine despatcher at the foreman’s 
office. The engineer is then relieved of all responsibility and of 
the care of the locomotive. 

The engine moves from the inspection pit to the ashpit, where 


t See American Encineer, Feb., 1910, page 50, for illustrated description 
of this arrangement. 
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the firebox, ash pan and smokebox are cleaned. It then moves 
to the coal wharf, where the tender is filled with coal; and a 
little farther on reaches the sand house, where it receives a sup- 
ply of sand and water. It then moves into the engine house or 
to the outbound storage tracks, as necessity requires. If it goes 
to the engine house the track number and the time of arrival are 
reported by telephone by the turntable motorman to the work 
distributor, who by this time has the work which was reported 
by the inspector and engineer subdivided and assigned to various 
gangs. After completing the work these gangs report the loco- 
motive ready for service to the engine house office, where ar- 
rangement is made for the movement of the locomotive to the 
storage siding to await assignment to a train. If the locomotive 
does not go to the engine house it is moved directly from the 
sand house to the storage siding, and the necessary work is as- 
signed to a gang located on the storage tracks to make light 
repairs, after which the locomotive is reported ready for service. 

Engine Tracing—At East Altoona there are sometimes as 
many as 200 locomotives within the engine house jurisdiction 
and it was found necessary to inaugurate some efficient method 
of locating them exactly at all times, so that men sent to make 
repairs will have no difficulty in finding any particular locomo- 
tive required. This is accomplished by telephone. Each time a 
locomotive moves to another locality the engine tracer in the 
foreman’s office is advised as to where it came from and where 
it has been delivered, giving the number, the location on the 
track and the time in each case. When traffic at East Altoona 
is normal the engine house must deliver ready for service one 
locomotive every five minutes during the whole 24 hours of the 
day, as the engines for three divisions are here concentrated. 
It-is vitally important thatyeverything should run in absolute 
harmony as any interruption in this rapid flow would quickly 
result in a congestion on the road. 

Engine Despatching.—After the engine tracer has been ad- 
vised that a locomotive is placed on the storage track for ser- 
vice, he informs the engine despatcher, to whom the crew callers 
report. The engine despatcher is also in touch with the yard- 
master and is the middle man between the engine house fore- 
man and the yardmaster. As soon as the yardmaster receives 
information that he needs a locomotive and crew for a certain 
train of a given class at a certain time, he advises the despatcher, 
who immediately calls out a crew, and when they arrive assigns 
to them the locomotive selected, which is standing on the out- 
bound storage track. A telephone system has been installed 
whereby all crews may be called. The houses of the engine men 
have been equipped with telephones connected with the engine 
house office, an arrangement which dispenses with messengers 
and enables the crews to be called very promptly. 

The fireman usually arrives first, and efter receiving his time 
card and keys he takes charge of the locomotive, relieving the 
engine watcher of any further responsibility, and immediately 
prepares a fire for road work. The engineer, upon arrival, after 
receiving his time card at the engine house office and inspecting 
the bulletin board to read any new orders, goes to the locomo- 
tive and oils the machinery, and then waits until he is given the 
proper signal to move out of the storage yard. The crews are 
usually called in sufficient time to prepare the locomotive prop- 
erly for road work prior to leaving the storage track. 

Organization of Staff—For the operation of this locomotive 
terminal an elaborate organization has been worked out, based 
upon the principle that none but the heads of sub-departments 
shall report to or receive instructions from the foreman, his 
assistant or the work distributor. The responsibility of supply- 
ing material and the supervision of the workmen are placed 
directly upon these gang leaders, who are foremen of their 
respective gangs. Certain questions of discipline must be han- 
died by the foreman personally, but questions relating to rates 
.of pay, transfers, discipline, etc., ought to originate with the 
gang leaders, and their duties not be confined to giving out 
work to the men after the distributor has assigned it. This re- 
sults in successful operation, but it also gives some dignity to the 
position of gang leader, and at the same time relieves the fore- 
man of petty details. 


The foreman of a large engine house should not be an ordi- 
nary shop man, but should have some outlook over and interest 
in the operating department. He should be a good disciplinarian, 
commanding the respect of his men, should display clear judg- 
ment and form conclusions quickly. He should be a good all- 
round organizer and capable of taking care of business promptly 
du*ing rush hours. He should know how to make brief and 1n- 
telligent reports and possess mechanical ability. He should be 
broad-minded enough to recognize that there is a commercial 
side to transportation, and should not be overburdened with 
office work. His assistants should possess sufficient ability to 
decide what work may be slighted or not done at all, and a loco- 
motive still be safe to make one or more round trips. 

The engine house foreman receives from the division master 
mechanic instructions pertaining to such matters as the number 
of men required, rates of pay, discipline, maintenance of his 
entire plant, and standards. He receives from the division su- 
perintendent instructions relating to crews and despatching of 
locomotives, and carries out such discipline of the engine crews 
as may be imposed by the division superintendent through the 
road foreman of engines. He must co-operate with the road 
foreman of engines concerning the condition of power and its 
performance on the road, and the amount of coal and oil con- 
sumed. He must carry out orders issued by the road foreman 
of engines concerning the assignment of locomotives and crews. 
At East Altoona the engine house operation is a continuous one 
throughout the day and night, and the night force is practically 
the same as the day force. 

Reporting directly to the engine house foreman are the as- 
sistant day foreman and assistant night foreman. Reporting to 
assistant foremen for office work are the first clerk, who takes 
all the foreman’s and the assistant forem:en’s dictation, and the 
second clerk, who has charge of all messengers and ordinary 
clerks who may be engaged in computing the time and earn- 
nings of the men and in getting together all the information re- 
quired by the master mechanic’s shop clerk and for properly 
keeping the records. Next in order is the engine despatcher, to 
whom report the engine tracer, the callers and the clerks who 
keep the records of engineers and firemen and of locomotives 
arriving and departing. The engine despatcher marks up the 
crew board, issues time cards to engine crews going out, and 
accepts and approves them upon their return. 

Next in order reporting to the assistant foreman are the vari- 
ous gang leaders. First is the gang leader in charge of the ma- 
chine shop. The work of his men is confined to machine and 
vise work, and they are not called upon to leave the machine 
shop and make repairs in the locomotive shop or storage yard 
except in cases of emergency. Their work is chiefly preparing and 
fitting the repair parts which the engine house employees apply 
to the locomotives. The gang leader in charge of the blacksmith 
shop has charge of all smiths and helpers, as well as the forces 
of flue welders and laborers in the engine house engaged in 
piecing flues and preparing them for locomotive boilers. The 
gang leader of the power plant has full charge of stationary en- 
gineers and firemen, electricians and wiremen. Another gang 
leader has charge of the ordinary helpers and sweepers in the 
engine house, who keep the shop property clean. 

The foreman in charge of all employees actually handling 
locomotives, from the time they arrive at the terminal until they 
are turned out, also of all workmen engaged in the engine 
house or storage yard, is called the work distributor. Clerks re- 
porting to his two assistants receive the engineers’ and inspect- 
ors’ work reports and copy the work required on slips of paper 
numbered consecutively and properly dated. These slips are 
then delivered to the gang leaders of the men who perform the 
work. 

The men composing the gangs working on a piece work basis 
are divided into pools of three or four men, with leaders. The 
pool leaders are under the direction of gang leaders. Whe" 
the earnings of three or four workmen are pooled it is found 
that each man is determined that the others should perform 
their fair share of work, and in case one man fails to do this ti 
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remainder insist that the lazy or careless workman be taken 
out of their pool. 

The gang leaders at the inspection pits are in charge of in- 
spectors, lamp fitters and engine preparers, who handle the loco- 
motives between the inspection and ashpits. 

There are three assistant gang leaders in charge of the en- 
gine preparers. Assistant No. 1 has charge of all work in clean- 
ing fires and placing the locomotives in the engine house or 
storage yard and of the ashpit men an crane operators who 
load cinders. Assistant No. 2 has charge of the coal gaugers 
and sand house men, turntable operators and men engaged in 
handling locomotives from the engine house to the storage yard. 
Assistant No. 3 has charge of the men handling locomotives in 
the storage yard and despatching them when ordered for ser- 
vice, including engine watchers, switchmen and engine timers. 

Next reporting to the work distributor is the gang leader of 
boiler washers, whose men wash out the tenders, blow out, wash, 
fill and fire all boilers, and watch locomotives until they are re- 
moved from the engine house. Next is the gang leader of stay- 


bolt inspectors, whose men test staybolts and examine fireboxes 
and tubes. 


There is a gang leader of boiler makers, engaged in 





A NEW LOCOMOTIVE THROTTLE VALVE, 


The throttle valve in use on most of the present locomotives, 
although it has rendered satisfactory service for a long time 
without any particularly apparent need for improvement, is 
generally admitted to possess some disadvantages that cannot be 
overcome without changing practically the entire design of the 
valve. Chiefly for this reason, and because these defects, when 
compared with those of other locomotive details, are not so 
prominent and may not appear very important, this matter has 
seldom received the careful attention justly due a device with 
so much influence upon the steam quality and consumption. 

With the usual style of throttle valve it is almost impossible 
for inspectors to enter the steam dome without disturbing the 
dry pipe, or breaking steam joints. Usually a large amount of 
time is required to regrind the valve seats. There have been a 
number of engine failures on account of accidental disconnec- 
tions in the throttle operating rigging inside of the boiler. And 
in addition there is always considerable lost motion in the 
mechanism due principally to the nature of its construction, 
which of course makes it impossible to regulate the valve open- 




















4 
t 

| 

{ 

| 

; 

} 

f 


Sermon 


Eb ik 


A NEW THROTTLE VALVE THAT RAS MANY IMPROVED FEATURES. 


renewing tubes and staybolts, patching, testing and calking tubes, 
and general boiler work. A gang leader of engine cleaners has 
charge of men cleaning locomotives and tenders. There is a 
regular schedule for doing this work, and it is so arranged that 
the work is performed when the locomotives are receiving stay- 
bolt repairs or boiler washing. A gang leader of spongers is in 
charge of packing journal boxes and other work relating to 
lubrication. In the engine house there is a gang leader of ma- 
chinists, who are engaged in setting valves, renewing packing 
and all other general machinist work on the locomotive proper. 
The gang leader of tank repairs is in. charge of repairs to tenders, 
frames, tanks and couplers, of renewing truck wheels, and other 
tender repairs. The gang leader of air-brake repair men keeps 
in order the air brakes and sanding equipment. 

The gang leaders of men on piece work should have not more 
than ten or twelve men under them, with the exception of the 
gang on boiler work, which may require from one to four days 
to complete. 








David W. Pye, formerly vice-president of the Safety Car Heat- 
ing and Lighting Co., has been elected president of the United 
States Light and Heating Co., succeeding William H. Silverthorn, 
deceased. 


ing as closely as is frequently necessary. This condition has 
recently led to the introduction of an auxiliary valve on some 
of the large Mallet compound engines with a further increase 
in the number of parts in the throttle valve and its operating 
arrangement. 

To overcome all these difficulties an cntirely new design of 
valve has been invented by J. S. Chambers, superintendent of 
motive power of the Atlantis Coast Line Railroad. This 
valve, known as the Chambers throttle valve, and shown in 
section in the accompanying illustration, has had service tests 
of over three years with highly satisfactory results. It occupies 
less space than the old style of throttle valve and the general 
simplicity in design of both the valve itself and its operating 
mechanism, together with a number of other resulting advant- 
ages, render it a unique and desirable form of valve, and make 
it a strong rival of the present type, which will appeal strongly 
to the motive power department. 

In this new design the throttle valve proper consists of a 
single balanced disc resting on top of the stand pipe, which is 
unseated by the upward movement of a balancing piston sliding 
in a finished cylindrical seat and telescoping at the top over the 
reduced end of the valve. The shoulder on the valve stem in 
its lowest position is just far enough below the shoulder on the 








364 


AMERICAN ENGINEER AND RAILROAD JOURNAL. 


SEPTEMBER, 1910. 





under side of the balancing piston to permit a slight raise before 
it begins to force the piston upward. ‘Lhis preliminary move- 
ment unseats a small balancing valve in the top of the mam 
valve, permitting steam to enter the balancing chamber under 
the piston, and thus perfectly balancing the main valve before it 
is lifted for admitting steam. 

The lifting rod fastened at the top to the stem of the balanc- 
ing valve extends downward within the balancing chamber and 
connects through the interval crank with the operating shaft 
which extends backward through the wall of the stand pipe 
and through the back head of the boiler. Here the operating 
shaft is connected through the external crank, similar to and 
placed at right angles with the internal crank, to the transmuis- 
sion rod which extends horizontally along the back boiler head. 
This rod at its outer end passes through the operating screw, 
which is held in alignment by the babbited split box secured to 
a bracket on the boiler. The operating screw is free to rotate 
upon the transmission rod, but it travels longitudinally in the 
screw box and imparts this motion to the transmission rod 
through a collar on one side of the screw and washers ad- 
justed for lost motion and locked on the end of the rod by two 
nuts, on the other side. The screw and operating handle are 
riveted together and travel as one solid piece. 

The part of the operating shaft within the boiler is sur- 
rounded by a pipe casing which is threaded on the inner end 





REGULATOR USED WITH NEW THROTTLE VALVE, 


into a steam-tight bushing in the stand pipe wall, and on the 
outer end to an expansion sleeve packed into the stuffing box 
with metallic packing (to allow for unequal expansion). It 
will be seen that with a closed throttle the inner end of the 
operating shaft and the annular space between the shaft and 
the casing are free from steam pressure unless there is a leak 
at the throttle valve, balancing valve, or at some interior con- 
nection of the stand pipe. Such leakage admits steam to the 
balancing chamber and ultimately to the drain chamber at the 
stuffing box, and can easily be detected by opening the test and 
drain cock, which may also be utilized for blowing out steam 
occasionally to remove any mud that may find its way into the 
pipe. 

The valve handle in normal position for closed throttle ex- 
tends away from the operator and is latched to prevent acci- 
dental opening. Turning the handle downward and backward 
draws the transmission rod to the right, rotates the operating 
shaft, and thus opens successively the balancing valve and the 
throttle. The amount of throttle opening is indicated by the 
position of the handle and is limited by a stop on the screw 
box limiting the handle travel. 

As the balancing valve opens, admitting pressure to the bal- 
ancing chamber, the outward thrust upon the end of the oper- 
ating shaft is distributed over a number of annular bearing 
shoulders turned on the operating shaft and working against a 
babbited bearing in the packing gland, which also serves the 
purpose of preventing the escape of the steam or condensation 
that works its way into the back end of the operating shaft 
casing while the throttle is open. The stuffing box is bolted 


into place in the usual manner and fitted with a ground, ball 
joint to conform to any slope of the back boiler head. 

The construction of the Chambers valve has been simplified 
throughout with a view to minimizing inspection and repair 
expenses. The operating levers being entirely within the stand 
pipe which is set far toward the front of the steam dome, enables 
an inspector to enter the dome or make repairs without the 
usual necessity of having to break steam joints. Accidental 
interior disconnections in the operating gear are prevented by 
the absence of loose pins, the only pins used being those on the 
ends of the lifting rod, which are countersunk at their heads 
and riveted over on the ends. The forward end of the operating 
shaft centers itself in a square tapered socket in the internal 
crank, thus eliminating a pin at this point. 

No greater clearance is required on top of the throttle valve 
than is necessary for the lift, and for this reason the valve may 
be placed high in the dome and thus deliver steam into the dry 
pipe with the minimum moisture. As the steam is required to 
pass through only one valve, there is little counter current or 
obstruction to impede its flow resulting in less wire drawing and 
more useful work from the steam. The main valve being single 
seated, not only does not require frequent regrinding as un- 
equal expansion is never a factor in its operation, but the move- 
ment imparted by the steam flow makes it to a large extent self- 
grinding. Regrinding, when necessary, can usually be effected 
without removing the valve or seat. If, however, the combined 
balancing ring and seat is to be machined it may be quickly taken 
out of the standpipe upon the removal of only three screw bolts. 

The Chambers valve is not subject to the troubles resulting 
from an unbalanced condition of the valve, as the main valve 
does not open until almost exactly balanced by the steam pres- 
sure under the balancing piston. It is evident, too, for reasons 
explained above, that the end thrust on the operating shaft can- 
not influence the valve opening. For these reasons the engineer 
has easy, complete and quick control of the steam admission 
without the necessity for locking the handle. The regulation of 
the valve is said to be so close that no special drifting valve is 
necessary in mountainous sections. Maintenance of an opening 
as small as 1/64 inch is practical, so that the engineer can ad- 
mit the requisite small. amount of steam to properly lubricate 
the cylinders and exactly balance the reciprocating parts while 
drifting down long hills. 

The substitution of the rotary for the reciprocating operating 
shaft overcomes entirely the tendency ir the present type of 
valve to open the valve unduly by forcing the stem outward, 
as in this case an outward movement of the operating shaft 
could not influence the regulating movement. 

Neither the metallic packing on the end of the shaft casing, 
nor the babbited shaft bearing are subjected to frictional con- 
tact as a means of holding the operating parts. The small duty 
on the metallic and babbit packing is evidenced by the fact that 
on the loccmotive in three years’ constant service these pack- 
ings did not require any attention whatever. 

By referring to the illustrations, it is evident that with a 
closed throttle, the removal and replacement of the gland and 
shaft for adjustment or inspection are possible under steam 
pressure. The apparatus combines the throttle valve, throttle-box 
and standpipe in a single casting which is held rigidly in the 
steam dome at the top by a bolted connection and at the bottom 
is clamped to the dry pipe by a U strap bolt or by two hook 
straps. 

The Chambers valve is manufactured by the Watson-Stillman 
Co., with offices at 50 Church street, New York. 


SaFETY OF TRAVEL ON THE PENNSYLYANIA SysSTEM.—As com- 
pared with the records abroad, the Pennsylvania Railroad holds 
a better record, even, as regards the small number of passen- 
gers killed than the German state railroad system, noted for its 
safety. As regards the number of passengers injured, however, 
several of the European systems are still ahead of the Penn- 
sylvania Railroad; but the record for safety, in general, is of 
the highest—Mach’y. 








POWER CONSUMPTION OF THE MACHINE TOOLS AT THE 
READVILLE SHOPS. 





TESTS TO DETERMINE THE POWER REQUIRED FOR DRIVING THE VARIOUS 
INDIVIDUALLY DRIVEN AND GROUPED MACHINE TOOLS UNDER LIGHT 
AND FULL LOAD CONDITIONS AT THE READVILLE SHOPS OF 

THE NEW YORK, NEW HAVEN AND HARTFORD RAILROAD. 





In the April issue of this journal, a very fully illustrated de- 
scription of the locomotive repair section of the Readville Shop 
will be found on page 121. Inciuded in this are illustrations giv- 
ing the location, size, builder and size of motor driving every 
tool in the locomotive. shop. Reference to those plans and 
photographs will clearly show the excellent arrangement of the 
tools in the shop and assist in a clear understanding of the 
tests which follow. 

In the various departments of this whole shop there are 173 
motors with a total capacity of 3,160 h.p., all of which are of 
General Electric manufacture. In the August issue of the Gen- 
eral Electric Review there was given the results of various tests 
made on a large of these motors while in operation on the ordi- 
nary work. 

The average motor load at the switchboard in the power house 
varies from 600 to 700 kw. and the average lighting and power 
load from 800 to goo kw. The percentage of average load to 
total capacity of motors is thus about 30 per cent. The power 
factor during the day is about 69 per cent., increasing to 71 or 
72 per cent. when the lights are in operation. The entire plant 
is operated by 25 cycle alternating current. The motors are all 
750 r.p.m., 550 volt, Form K induction, with the exceptions as 
noted in the following table of tests: 


80 IN. —, WHEEL LATHE (PUTNAM), 10 H. P. MOTOR 
Lo ——— Input 
Rolling axle, pn 15 feet per MIN. ....ccesseccccsccecces 0.5—2.0 


Turning axle, 1/64 in. cut, 1/82 in. feed, speed 15 ft. per 
min. 


0.6—1.6 


40 IN. DOUBLE WHEEL LATHE (PUTNAM), 50 H. P. MOTOR 
Running light 
Full load 

Load consists of two heavy cuts on driving wheels, 
cutting speed i2 ft. per min. 


Is 


¥% in. feed, % in. cut, 
Kind of tool steel—Mushet high speed, 


4 H. P. MOTOR USED TO MOVE TAIL STOCK 
Moving forward 


it SINE 5 si andicnetiedecssaaunuateneausaseireis 1.8 
PUN UNO hak Cac euncinnds auctor ceddasiurcncciwa 1.8 

600 TON, 90 IN. WHEEL PRESS (POND), 25 H. P. MOTOR 
Running UNM . xe cas chee mwiedcevensadededadtdeanteuaeses 1.4 


Pressing 6 in. crank pin from driving wheel 
Average load ' 
Maximum load when pin started............sseeeeees 3.5 
Maximum pressure when pin started, 260 tons. 


36 IN. X 12 FT. PLANER (PUTNAM), 10 H. P. MOTOR 
NN WN? ole cid Uae ue Seas eu Ve leeway t okews 1.8 
De OW NON ado 6nincndecnsseuneevciuacinecensues 2.8 
MNES ccavccewaneuerewardseeedaveneacouesaceetwind 22. 

TE Kise CRHRDRCEDTA KER EEN ALK RROE ASS URSaedweeceeeawaNes 4.4 
MORNE: - si. 20 tar pene GUdadeesaded 60s40h6 004d oaee Tawa 18, 
PORNO WH Drie cwn doh tad icdvkdaknukins deteeds 3.6 


Tool steel, Midvale 
One 1/82 in. cut, 1/16 in. feed on steel. 
| Tool Steel, Syrian. 
Forward 35 ft. per min. 
Backward 70 ft. per min. 


X 16 FT, ——s suP uoTon (WOODWARD & POWELL), 


los 1/64 in. cut, 1/16 in feed on cast iron. 
Load 


48 IN. 


Running light 


UM OE oid nuae daub ead dadeuwnukvauaeseeearte 4. 
eS et ne eee 4. 
ee re 13. 


Load, two 5/16 in. cut, 1/32 in. feed on cast steel. 
Tool steel—Mushet high speed. 
Cutting — ft. per min. 


2 IN. X 12 FT. PLANER (POND), 25 H. P. MOTOR 
Running light 


TTT TOT TTT CTE TT CCT TT CTC 1.7 
DE: £6 inadhindanWsndnedendedesausuneedtudesvucanenes 20. 
Se ON a 6 du kccdneanveseuewvenshereccueteues 2.4 
DE sebcian i60400040ansscbetkccaedntenedeeueneaa 5. 
BED. 6cddibbaut dew aawetieed hehe cds Casieeesetveniece 10. 
Forward, under. DAT She bhs ced Cec addtew ad exceeds cede 4.8 
Load, 1 cut % in. with % in. feed on cast iron. 

Tool steel—Mushet high speed. 


Cutting speed—18 ft. per min. 
Return feed—54 ft. per min. 
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72 IN. X 30 FT. PLANER (PUTNAM), 35 H. P. MOTOR 
Running light 


Séadidedevehdenconddandaasedancbaceueeude 3.4 
DO, A MON dF ki ck cenkdcvcccendeecuandeceheuseutans 4.8 
DE ccddddunndadddadadacduedsendasesucaceadersawess $2. { 5 tons 
DONE 6. dS pn 0h 004 6cesecvenccoesecdasntnanacneeeuaed 9.2 1 on bed 
DNGEE acacidadécadaddadenddeddsteenudkdecdseauwenauaee 14.8 
Forward, under load... ide wieadecedsdonedenaadacewaeauden 6.4 

Load, one % in. cut, 1/16 in. feed on cast iron. 
Tool steel—Mushet. 

Speed forward—30 ft. per min. 
Speed backward—65 ft. per min. 

CYLINDER BORER, 7% H. P. MOTOR 

Running light ........csseeseeeeeeeceececceeeceeseesees 4 
3 cuts % in by 1/16 in. feed..........eseeeeeeeeeeeeeees 4.8 
5 cuts % in. by 1/16 in. feed......-..+ssseeseceeseeceere 5.6 


On 3 cuts, cutting speed 17 ft. per min. Tool steel unknown. 
On 2 additional cuts, cutting speed 25 ft. per min. Tool steel, one Mushet 
high speed; one ‘Syrian. 


6 FT. RADIAL DRILL (BICKFORD), 5 H. P., 1500 R. P. M.. MOTOR 

Running light 
in. hole in cast steel.........ssseeeeeeseeececeeccees 1.9 

feed 32 in. per min. 

Speed of drill, 74 r.p.m. 


5 FT. RADIAL DRILL (BICKFORD), 5 H.P., 1500 R.P.M. MOTOR 


Kilowatt Speed of 
Load Input rill 
PR IN on. oh he dda decedcccceccisccadiscadesenq 48 
One % in. hole in steel, feed 0.45 in, per min........ 1.3 52 r.p.m. 
Two % in. hole in cast iron, feed 0.16 in. per min..... 1.5 24 r.p.m. 
Two % in. hole in steel, feed 0.375 in. per min........ 2.4 20 r.p.m. 


51 IN. BORING MILL (BULLARD), 7% H.P. att 
Running light .......scessece cece cece ee tececeeceenecens 
Two %4 in. cuts, 3/32 in. feed, 40 ft. per min. on cast iron ‘ . 
Tool steel—Mushet high speed. 


47 IN. BORING MILL (BAUSH), 10 H.P. eT 
Running light .........ee see sees e sere eee nececccereeens 
One 7/32 in. cut, 1/32 in feed, 35 ft. ver min. cast steel. 
One 3/16 in. cut, 3/64 in. feed, 40 ft. per min. cast steel. 
One 3/16 in. cut, 1/16 in. feed, 50 ft. per min. cast steel.. 
Tool steel—Mushet high speed. 


BUFFER AND GRINDER (RAWSON), 3 H.P. — 
Runring Light ...ccceececcecccccceccccccccccsecceceeres 


Grinding 6 in. steam pipe to surface.........csceeeeeceees 0:3 


COLD SAW (NEWTON), 3 H.P. MOTOR 
Running light ........seeceeseececeeeceeeeeeeecereceees d 
Cotta 6: Ti. CORE Bis ooo a cecccvcndedsendeacseteedadend 3.2 
Slow feed, 0.45 in. per min. 
Saw 16 in. diam., 14%4 r.p.m. 


FLUE CLEANER (RYERSON), 25 H.P. ia 
‘ddbindhiskhepinasnvelaceciaeaidnsastecanal Ww 
Leadal with 308— 2 in. diam. tubes, 12 ft. long. 


NO. 5 PUNCH (HILLES & JONES), 5 H.P. MOTOR 
Wie Tk cwadccicccusedontdavescadacesencedqneded 0.7 
Punching 9/16 in. hole in % in. boiler plate............++ 1.3 
Punching 9/16 in. hole in 3/16 in. boiler plate. 4 1 M 
Punching 9/16 in. hole in 5/16 in. iron..........-. a: ax 
Punching 9/16 in. hole in 1% in. steel.......eceeeeeeeeees 2.32 
22 punches per min. 

NO. 4 PUNCH (HILLES & JONES), 10 H.P. MOTOR 
Running light 5 
Punching 13/16 in. hole in % in. flange steel..........-.. 4. Max. 


NO. 9 PUNCH AND SHEAR (HILLES & JONES), 15 ar MOTOR 
Running light 


Perr 





Tere ee eee eee ee ee eee ee ee) 


Punching 2 in. hole in ¥% in. boiler plate.........+seeeeee 5 
Punching 2 in. hole in 1% in. wrought WORT dcteaweuweues 22. Max. 
Shearing 4 in. by 2% in. hammered iron.........eeeeeees 10. 


NO. 3 SHEAR (HILLES & JONES), 5 H.P. — 
Running light 


Shearing round steel % in. diam...........eeeeeceeccees Os 
Shearing round steel 34 in. diam.........seseeeeeseeeees 11 Mex 
Shearing boiler plate 54 in. by 234 im......eeeeeeeeeeeees 2. ‘ 
Shearing boiler plate 3% in. by 1% in.........eeceeeeeee 1.2 


SPLITTING SHEAR (LENOX MACHINE CO.), 7% — oe 
Running light 
Cutting % in. boiler plate... .....---seeeeeeeeeeeeeeeenes es 
Cutting speed—7.2 ft. per min. 

10 FT. BENDING ROLLS (HILLES & JONES), 10 HP, eons 
Running light .........eseeeee eee e eet eeteeeeeeeeenees 
Bending % in. boiler plate, average.........-+seeseeeeees 2: 3 Max. 4.4 
Boiler plate was 6%4 ft. wide and was bent to a radius of 30 in. in 5 rollings. 
Rolling speed—5.6 ft. per min. 
63 IN. BOSTON CUPOLA AND FORGE BLOWER, 30 H.P., FORM L 
INDUCTION MOTOR 

This blower furnishes air for one flange fire, two flue fires, and a four 
burner Ferguson annealing furnace, made by the Railway Materials Co. 
BD FA BAe kkk ohn cb ceeccndeccicdencaccaedsnscedanats 13.8 
Two Gee BIGW CER iccccvcccctccccscccdcccdcccanucenaede 9.5 


Cee emer ress eee reeset eee see EEEeeeesFeseeeee 
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7 BLOW 7 (STURTEVANT), BULLDOZER (AJAX), 
5 H.P., 500 R.P.M. MOTOR 


Blower furnishes’ air srs 5 furnaces. 


NO. 


Blower with 3 furnaces operating............00eeeeeleeee 16.3 
RO WEL ONG BUlGover.. 2. oo'sc cc vsvcseccecsevccsscosesces 28.3 Max. 
Bulldozer was making 2-90 deg. bends on 3% in. by 3 in. iron. 


STURTEVANT BLOWER, 35 H.P. MOTOR 


Blower furnishes air for one double furnace, four single furnaces and 
five double forges. 


rr CPOE RE WEEE. . oic.u's nsccneseccbnseescewesewes 
re i MN ng nee iiews seve meee eset ee se 

17.6 
Ne eee 
Tk o6 Ca eew deans ee babes 
I OEE EES 6... ss ne pind vice dn sbebeaeescevies 

18.6 


BLOWER (BUFFALO), EXHAUSTER (BUFFALO), 
AND 2 FURNACES, 50 H.P., 500 R.P.M. 
INDUCTION MOTOR 


Zi forges and $ furnaces tn operation. .........cccccssece 21.5 
NO. 3 SHEAR (HILLES & JONES), 10 H.P. MOTOR 
= 
5.£ 


FOR 20 FORGES 
FORM L 


Running light 
Shearing 1% in. wrought iron..,...........seeeesseeeees 
Shearing 2% Og ee ee eee eee re 6. 


5 FT, 6 IN. RADIAL DRILL (NILES, BEMENT & 
5 H.P. MOTOR 


ee ee ee ee ee er 


DCCC CCL bisa Gaskusiaenick hound see au ede 1.2 
Drilling 34 in. hole in steel, feed 0.67 in. per min......... 1.5 
Drilling 2% in. hole in steel, feed 0.075 in. per min....... 1.8 


MILL SHOP NO. 1 
SWING CUT-OFF SAW (ROGERS), 3 H.P. MOTOR 
MMEMIRTUIERE oon 0 sev pnrecise esse ssesvesssdicesecesceosee 
Cutting 2 in. by 12% in. 
Size of saw—19 in. 
Speed—2080 r.p.m. 


SWING CUT-OFF SAW (kOGERS), 3 H.P. MOTOR 


orem __ EE eT Te Tee EE eee 0.9 
utting 5 in. by 8 in. hard pine.............s.eeseeeceees 6. } 
Cutting 2 in. by 10 in, hard See eee Pe ee 5 Max 
Size of saw—18 in. 
Speed—1840. 

RAIL SAW (NEWTON), 7% H.P. MOTOR 
MURBING TIGht 2.00.05 ccccccccccecceccecescceccecescces 0.56 
Sawing 6 in. steel rail, average..........-.eeeeeeeeceees 1.6 Max. 2.4 
Feed—0.21 in. per min. 
28 in. saw, 5.15 r.p.m. 

RAIL BENDER (WATSON & STILLMAN), 15 H.P. MOTOR 
EE ET Se Tere ONT ee re ee ee 1. 
Bending 79 Ib. rail to 24 ft., 114 in. radius.............. 8. 

Speed of rail—100 ft. per min. 
15 IN. SLOTTER (DILL), 5 H.P., 1500 R.P.M. MOTOR 
Ewe cs dseee neh bee eee 0.4 
One % in. cut, 1/64 in. feed on steel...............0005- 0.9 
Tool steel—Mushet high speed. 
Strokes per minute—23. 
ELEVATOR, 5 H.P. MOTOR 
OE CC i bd dig kee piss Shan ea See ese 0.56 
i Ee CP MR, . wv ccdccsesssececacessesese Pump back on line 
OE NTE PREM MINTS 5 cis'sw.cesewics sce sesesenascen 4.2 
i ee rr Pe EE. 6 ssc susuiceb seb bee nee sewsecie’ 1.2 
ee ae ee 2.2 
24 IN. EXTRACTOR, 3 H.P. MOTOR 
Eatemcior GUSG with Olly Waste... ...ccceccessccccccsese 0.96—0.88 


Speed of extractor—1080 r.p.m. 


NO. 3 GAINER (WOOD), 10 H.P. FORM L INDUCTION MOTOR 
Running MIBNE cos cncccccsesscccsvevececcesccvcsesseccce 2.4 

44 in. by 134 in. gain in hard pine...........sseseecceees 4.4 
2 in. by 43% in. gain in hard pine..............cceceeeees 7.2 


NO. 2 FORGING MACHINE (AJAX), 10 H.P. FORM IL. INDUCTION 
MOTOR 
IE ee a sulci ls em isiein dis Pisin dwt ACS aiae'® 1.6 
Punching 5/16 in. hole in a 19/16 in. rivet.............. 5.0 Max. 
NO. 5 FORGING MACHINE (AJAX), 20 H.P. FORM L INDUCTION 
MOTOR 
et Occ liters a aiskakss bsee ten sae ek eeeuewe 3.7 
DCE SEOC eC Cu CS oienl wh sce kowiasnsin een eu ene a kde ec 16.1 Max. 
_ Load consisted of gathering a 17 in. hemispherical head on a 1% in. 
rivet. 
GROUP (GALLERY), 7% H.P. MOTOR 
Kilowatt 
Machines Load Input 
1 Two spindle irregular moulder (Carey)........ Running light 
se, RN GRU CICROEY) onc c ccd cccsccuwseecseense Running 
RS CREF BEDUE: CRIET) oo vin ccecccnensosctcsccces Running ¥: 
When test was made saw was ripping 2 in. pine and saw bench ripping 
2 in. oak. 
GROUP, 10 H.P. MOTOR 
ee nk ieeoskashauentsSekbusen seen 2 Running light 
2 Running 
I Se ao Lines s bah be emlclw ene Running 4, 
GROUP, 10 H.P. MOTOR 
Dee am, Wentscnl dirall Ciletedell).........cccesiccscscce Running 
ee eee EOE MEER) CROREROIE) .. <ocx cc.cc.cnccsccnieece Running 
ES EE OC o> Running 
Sn a I ANNES. 05.6 oo 'n's'ns00.c0ss o00esene 1 Running 
5 3334 in. Vertical drilis (Barnes).......ccccsceces 1 Running 6.2 
GROUP, 15 H.P. MOTOR 
a RL RN AED oan bc cic cdiensevesscecivesscecs 2 Running 
SE eee 
1 42 in. Boring mill (Bullard)..............0eeeeeee. Running 
A ERIE D 0 os «0:06.10 0:0 0 0'n.0:0'0 bac cdcenecesioges 
RAD ME, COMMREL CERUIS) 4 60 sinc es seesiccc css vecvececesecseosece 
eee Re RD NINES 5 oss 'n.0 nw 0 niece's 004 6.0.0000% Running 
1 30 ton Arbor press (Chambersberg)........... én tear eta ean a 





GROUP, 15 H.P. MOTOR 


2 30 in. by 8 ft. planers (Woodward & Powell)..... 2 Running 
1 26 in. by 10 ft. milling machine, planer type (Becker- 
eS EOS EP IE EES PF OM REE OT ST 
1S Sh. See DPE CPG is ook hac erecscccccscciess Running 
2 No. 2 horizontal boring mills (Betts)....... Ter 2 Running 
L265 im. vertical Grill) CEMEMES) oon c ie ccccccccctssecs Sigeeeees 8. 
GROUP (GALLERY), 15 H.P. MOTOR 
ek Ok Se eR cccccke esd. catskeseusecsee ievewaes 
5 DO Si. TOES. RES) 5 666.050 05:56 ce cccaccqans 1 Running 
4 13 in. lathes (Prentice)..... Pr rere rer rrr 2 Running 
5 18 in. lathes (Schumacher).........ssseesescceeccesceccees 
4 2 ft. by 24 in. flat turret lathes (Warner & Swasey) 2 Running 
2 2 ft. by 24 in. flat turret lathes (Jones & Lampson) 1 weetners 
1 40 in. vertical drill (Bement).........cccccessecccccccccs ° 
ee ee a eer rer eer ats 
Es TG oan Sick adic conecKekeuslds iniaseabanesdece eo 
Y S6 Se ee ee CD oo 5 655 005.5506 1 40 500s Sencar ees ees 
2 CEE te Ce I a oo oo 500 6a hie ons ene 2 Running Av. 12. 
1 double bolt cutter (Niles, Bement & Pond).......... Running Max. 24. 
GROUP, 15 H.P. FORM L INDUCTION MOTOR 
ae, ee er Running 
1 No. 2 emery grinder (Diamond Machine Co.)........ Running 
246 in. vertical Grille (Bement)... ccccccccvecsicis 2 Running 
er rre rrr eer ere rT ree ee 
TET NOD siden acaswee cece s euvWese ees etaacsebeenes 
ee a eS Sree Tee ere Tee Tee ee 
2 336: tm. Fore MIR, LATER) <0 < ocics ones ceccssousssceese 
1 2 mm. forpime MiMERe CAZER) «on ccs ccccccccsessecss Running Av. 13. 
1 BiG in. TOPPING MACNE CAFES) occ ckcccsescvceceve Running Max. 19. 
GROUP, 25 H.P. MOTOR 
2 BO gn: Darts GS COREE) 6 6 vonk dc sed iecas ence 1 Running 
ea rere ter rere ee 2 Running 
ee ee ge a rer rer crt ee 7 
TOG An; Ceeeret DAES TEE ooo dco cecctesctveeccss Running 
1 30 in. planer (Woodward & Powell) ......ccccssccciccssccce 
2 16 am... Shaper (GOdld B BUerNarde) oo. veces ccesccceaceceses 
EOE Ate; SRBC CSCI ooo 65 os ci caceccescevccies Running 
2 De Be. ee a 68 6 0b ioe e des eccececeenvesess 
SBD Bea. URE CIID na. 6 6 '6:0.6505'0 0s Sec dssaecesesevseees 
1 42 in. vertical milling machine (Hilles & Jones)............. 
Pe Sa er BD oo aces Kh ah oncostsc ceseeoeesesens 16. 
GROUP, 30 H.P. FORM L INDUCTION MOTOR 
1 No. 300 hollow mortiser (Wo0d).........esceececes Running 
1 No. 225 hollow mortiser (Greenlee).........eeeeeee Running 
1 30 im. simple plamer (ROMETS) «occ ccc cccccsatacsces Running 
1 OO Se. BERRIES BIRNSE CHEF) oo 5 coca cei scccctcesseccas Running Av. 22.2 
Heavy load. Max. 30.3 
GROUP, 35 H.P., 500 R.P.M. MOTOR 
S sevewilar Miers “CW OOE) cs cose ei dciccdéceccccees 2 Running 
1 OO tm. Cheek Gree SOGET GEE) occ ccccsccssetsctes Running 
i 48 in. three dram quder CREP)... .iscccccccvccceses Running 
en eS rrr tT Running 
ee eS ET TCE Te eer er re. Running 
eo ae a errr errr Tr Tree Cee re 
a eS. BPP TET PT Eee ree ee 
en pre err rere Ter rrr vere TTT ree TTT Te Running 
2 copper SHORTING MACHINES... o5c ccc cd cccccceesesiceescovnces 26.3 
Heavy load. 
GROUP, 40 H.P. FORM L INDUCTION MOTOR 
1 No. 214 jounter (Invincible) ......eseeeeeeeeeeeeeseeeeeee 
2 Wriversal sOIMKE? CEG) 0 on viccccsnccwsiwvcseesecses Running 
1 saw table (Roolston Enginc Works)........cceccescescceees 
1 end tenoner (Berry & Orton)... ccccvcdccccdtsceveceses see 
1 & spindle borer CWo00d)......ccccccsecccccoccceves Running 
1 5 spindle borer (Greenlee) ........c.ccccccceccecces Running 
1 self feed rip saw (Wo00d)......cccccccccccccccccccccccvece 20.3 
GROUP, 50 H.P., 500 R.P.M., FORM L INDUCTION MOTOR 
1 chaise: ceereees Clear TRIGA) oo ooo cccdécccnsssivctivesienseees 
1 buzz planer and drill (Fay) .......cccccccccccccccccccce or 
1 O68 in DU OW CEE) x 5 ons bins cbieseceseweseeess vies Running 
110 in. outside moulder (Wood)......++..eceeseeees Running 
SE Si See er Cs ia Since kk ateneenbene cave eve suaes 
TORRE CRUE cir sdcvacanicssse0 54s cn s0 ene tenes kewes ease 
1 double cabinet sew (CaLOg) ic iediiccccccscccctvccceesvedes 
eee ene AR Rane ee ranger arr PP ere pare ety eee 18.3 








Computer, Coast AND Geopetic Survey.—An examination will 
be held September 7th and 8th to secure cligibles to fill a position 
of computer at a salary of $1,200. This examination will be on 
a basis of pure mathematics and practical computations only. 
These examinations are held in various places throughout the 
country, and anyone wishing to apply should write to the U. S. 
Civil Service Commission, Washington, D. C., for application 
form No. 1312. The age limit is 20 years or over on date of 
examination. 





PASSENGER TRAVEL ON PENNSYLVANIA RAILROAD.—Figures com- 
piled by the Pennsylvania Railroad system show that in 1908 
and 1909 the various lines carried a total of 299,762,658 passen- 
gers over its 24,000 miles of track and only one passenger was 
killed as the result of a train wreck. These figures show that 
the chances of each passenger being killed in an accident is one 
in 300 million in two years and for each mile carried the chances 
are one in more than seven billion. During these two years but 
370 passengers were injured in train wrecks. 
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THE NEW FACTORY OF THE TRIUMPH ELECTRIC Co. 





The Triumph Electric Co. was founded in 1889, the original 
factory on Second street, Cincinnati, ‘Ohio, occupying about 8,500 
square feet of floor surface. In 1895 the company removed to 
large and more commodious premises at the corner of Sixth and 
Baymiller streets with an approximate floor area of 40,000 square 
teet, which was ultimately increased to about 65,000 square feet. 

Notwithstanding the fact that these premises did not lend 
themselves readily to the adoption of improved methods of manu- 
facture, the sales of the company steadily advanced, and in the 
six years between 1900 and 1906 were more than doubled. In 
1908 these quarters were completely outgrown, and it became 
imperative that a new factory be built. Therefore, in 1909 8% 
acres of land at Oakley, a subdivision of Cincinnati, were pur- 
chased, and on this site there has been erected a thoroughly 
equipped and entirely modern factory. This particular site was 
chosen on account of its unsurpassed shipping facilities, and 
because of the extent of property available for future extensions. 

The main building of the factory is 300 ft. long by 140 feet 
wide, and three stories high. The center bay open to the saw- 
tooth type of roof, is spanned by a 25 ton traveling crane with a 
5-ton auxiliary hoist. The second floor gal- 








machine built by the Morton Co. of Muskegon, Mich., which 
materially reduced the time required to machine large castings, 
and is the first of its.kind.to be-installed in Cincinnati. 

Every indication points to the fact that the present buildings, 
although three times as large as formerly, will not be adequate 
to house the business of the company in the near future, and 
it has already been decided to lengthen the main shop by 500 
feet and to build six ells, each 240 feet long by 60 feet wide, at 
right angles to the main building on the west side. These addi- 
tions will be commenced just as soon as the volume of business 
demands. In addition, a separate administration building will 
be erected in order to allow room for the expansion of the 
testing department, and a new pattern shop has already been 
considered. 








Poor’s MANuAL or INpbustTRIES.—The first annual number of 
Poor’s Manual of Industries, containing 2,317 pages of text and 
designed to perform a work similar to that of Poor’s Manual of 
Railroads, is-being issued. This book is 1emarkable not only for 
its scope, which is much greater than has heretofore been at- 
tempted, but also for the aggregate industrial figures: presented 
in the introduction. The total capitalization of all industrial cor- 





lery on either side is devoted entirely to 
the stores department. The third floor east 
bay is occupied by the switchboard depart- 
ment, the coil winding, commutator depart. 
ments, and the armature winding depart- 
ment. Each of these is located immediately 
above the stores where the raw material and 
finished products are kept, so that handling 
is reduced to a minimum. On the west bay 
similar conditions prevail. The third floor 
gallery is occupied by the small tool depart- 
ment immediately above the stores. Both 
the east and west bay are provided with two 
freight elevators, and in addition the third 
floor on either side can be served by the 
overhead traveling crane. 

All heavy machine work is performed on 
the first floor, which is paved with concrete, 
making a solid foundation for the heavy 
tools, and is easily kept clean. On the east 
side are located the punch department and 
small testing departments, where both A C 
and D C motors of small size are tested be- 
fore shipment. The larger machines are 
placed on a special floor made up of Z sec- 
tions and concrete at the front end of the 
building in close proximity to the outgoing 
railroad switch, where they are erected and 
tested. 

All modern conveniences in the way of clothes lockers and 
wash rooms are provided for the men and are located at the 
main factory entrance in the northwest corner of the building. 

In addition to the main building another building 240 feet long 
by 60 feet wide is situated at the west rear end of the main 
building in such a position as to eventually form one of the 
ells, which have been provided for in the planned extensions. 
Here are housed the pipe department, the blacksmith shop and 
the brass foundry. 

In conjunction with four other factories located in the imme- 
diate vicinity, a large power plant has been erected, which sup- 
plies light, heat, power and compressed air to the various fac- 
tories at a nominal charge. This station is equipped with Tri- 
umph generators of 300 k. w. capacity, each direct connected to 
Hamilton-Corliss-Cross compound engines, and orders have now 
been booked for an additional 600 k. w. unit. 

The available floor area of the new shops is at least three 
times as great as formerly, and about $50,000 worth of new 
equipment has been purchased in order to take care of the in- 
creased business of the company. Of especial interest is a new 
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INTERIOR OF THE TRIUMPH ELECTRIC COMPANY'S NEW SHOP. 


porations reported. is $18,873,000,000. The total capitalization of 
all railroads in the United States, according to the Manual of 
Railroads, is $17,234,000,000. The average rate of interest on 
bonds of industrial corporation is 5.27 per cent., as against 3.88 
per cent. on railroad bonds. The average dividend rate on indus- 
trial stock is 4.02 per cent., as against 3.5 per cent. on railroad 
stock. 





INDIVIDUAL Drive ror SMALL Toors.—Considerable difference 
of opinion has developed as to the advantages of individual 
versus group drives for machine tools, and while it is generally 
agreed that it is advantageous to have the larger tools individually 
driven, the agreement by no means extends to the smaller ones. 
Under certain conditions there is no question as to the advant- 
ages of the individual drive for small tools, as, for instance, 
where small tools are necessarily placed among larger ones, or 
to allow convenient placing of tools in the assembling depart- 
ments. The cases where it would be advantageous to have small 
individually-driven tools are numerous.—Chas. Fair before A. S. 
M. E. and A. I. E. E. 
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RECORD OUTPUT OF A CAR WHEEL LATHE 





33 PAIRS IN 9 HRS. 53 MIN. 





Recent improvements in the Pond 42-inch car wheel lathe 
have increased its speed of operation to a point where 33 pairs 
of 36-inch steel-tired wheels can be turned in less than 10 hours. 
In fact, this was recently accomplished at the West Albany 
shops of the New York Central by the workman who custom- 
arily operates the machine. The details of this day’s work are 
given in the table on the next page. 

Pneumatic devices and attachments of various kinds on the 
lathe are largely responsible for this record. These consist of a 
pneumatically operated tool post, air cylinders for moving the 
tail stock, air operated clamps for holding the tail stock in place 
and skids raised by air cylinders to bring the axle up to the 
centers. Automatic operation of the gear segment also assisted 


in the cylinder or not; thus making the clamp a positive lock. 
The rest is entirely open at the side and the tools are readily 
changed without any movement to the slide; in fact, with no 
extra manipulation of any kind. The power cylinder, being part 
of the tool rest, offers no obstruction to the view of the work. 
The lateral pressure on the wheels, as a result of taking heavy 
roughing cuts, tends to cause the tailstocks to slide on the bed, 
necessitating the use of four heavy T-bolts to hold each tailstock 
in position after it has been adjusted. The time and labor inci- 
dent to tightening and loosening these T bolts has been reduced 
to a negligible quantity through the use of pneumatic pistons on 
each tailstock. The downward thrust of the piston operates 
powerful levers on either side of the tailstock, the rocking move- 

















POND 42-INCH CAR WHEEL LATHE WITH NEW ATTACHMENTS THAT HAVE GREATLY INCREASED ITS OUTPUT. 


materially in increasing the speed of operation. All valves for 
operating the various air appliances are conveniently located 
within reach of the operator’s platform. 

The new power tool seat will clamp the largest tools rigidly 
and instantaneously. The air cylinder which furnishes the 
power for clamping the tool is a part of the lower member of 
the tool rest. The piston working in the cylinder forces a 
wadge between a lower fixed roller and an upper roller on the 
lever end of the clamp itself. The strain on the tool incident 
to the cut is not carried back to the elastic medium in the cylin- 
der. When the rollers are forced apart by the piston wedge, 
they remain in that position whether the pressure is maintained 


ment of which draw up the heavy sliding T bolts and hold the 
tailstock securely in position. 

Improvised skids have heretofore been used to lift the axle 
to the position where the tailstocks could run to the centers. 
The wheels are now run into the machine on two light rails 
which extend to the center of the lathe; two pistons, operated 
by power and underneath the ends of the rails, raise the wheels 
with their axle to the centers cf the face plates. They can be 
raised and lowered quickly and accurately by the simple move 
ment of a valve. The rails are specially constructed to be a: 
light as possible and are movable so that they will not interfere 
when cleaning out the chips. 
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VIEW SHOWING AUTOMATIC OPERATION OF THE GEAR SEGMENT. 


The gear segment is automatically left in an open position the wood are practically lost, this due to the fact that large 
when the wheels are rolled out of the lathe. The axle of the volumes of cold air pass through the grates as the result of 
next pair of wheels, when it is rolled in, strikes a projection on uneven ignition. It is the opinion of the committee that ex- 
the underside of the segment, tripping a latch, held in position cept in the case of very light lines operating in the territory 
by a spring, and forces the segment to drop into place. A heavy where wood is plentiful and where the number of locomotives 
latch holds the segment in its working position until it is again handled is not sufficient to justify the installation for the use 
released by the axle when the wheels are taken out. This not of oil and shavings, the use of wood should be abandoned.— 








only greatly reduces the time required for putting the gear seg- From committee report International Ry. Fuel Ass'n. 
ment in and out of place, but eliminates all manual labor on the 
part of the operator. HANDLING Scrap.—I wish to call your attention to the im- 


On May 11, 1910, one of these lathes at West Albany was portance of handling scrap and the care which should be taken 
working on 36-inch Krupp and Paige steel-tired wheels and a_ of it to give the best results from a financial standpoint, for the 





— 
Pair No. | 1] 2 a| | 5] 6 





| 
Putting in | 
lathe ; 3} 2] 2 


7 | 8| 9 10 | 11 | 12 13 14 | 15 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 28 mi | 28 | 29 so | 31 | 2 | 33 Average 








} | | | 
| } | | 2 min, 28 
‘ | 4] 3] 2] 2] 8] 3] 2] 3f 3] 2 3| 3/3 Si SE 21 3 sec. 








Roughing | 11 8} 9} 9] 9 | 9 





| 
9 | 9; 11}10] 10] 9 11} 12) 8 9 | 8/10; 8} 9} 9/11} O91} 9} 10} 7} 10} 9] 10] 10| 7 | 10 |Omin. Bsec, 


Finishing | 5| 6] 4] 3| 5] 4] 





5| 4| 3| 5| 5 |5 min. 7sec. 


Taking out} 1 | 1 ‘| or tt by Py ee a} 1 1} 1) 1 rf af ab .35 85 1 | 1 |1 min, 0 sec. 








| (a 
| | 17 min. 58 

















| } 
Time from | } 
floor to floor | 20 | 17 | 16 | 16] 17 | 16] 18 17 | 21} 19 | 18 | 17 | 21 ie 15 | 17 } 17 20 | 18 | 17 | 18 | 21 | 17 | 21 | 17 | 19] 16 20 | 18 | 18 | 17 14 | 17 sec. 
18 aR ae ek RE Oe —|—} —|—_— |_| -|— | |_| — 2 a Se Se ee ee Ses es 
Bo | l 
Depth of cut} % | eile | hl el wl % ve| Ki | 4%] we) % %| ve wi wi ’|Kil wel wl Kl el ww) eM wei we) | te | % rs inch 
| 














Feed 42) 33 | 42 | 43 


























48) 42) 33.) 42} 42 inch 




















| 
3] 32 | 38] 49] 48] 32 | 42 | a8 a 












































Speed | 16 | 16 17} 15 | 14] 121] 18 | 12 14} 15 | 15 13 | 10) 14 2 {15 | 11 | 2 10 | 14 i2| 1 13 | 11 14 | 20 | 15 | 17 17 | 16 


} | | | 





21 18 | 14.4 feet 





WHAT A POND 42-INCH CAR WHEEL LATHE DID IN ONE DAY. 


careful and detailed record of its operation was obtained and revenue on this alone amounts to thousands and thousands of 
is reproduced in the accompanying table. The net result was 33 dollars and goes a long way towards defraying the expenses 
pairs in 9 hrs. 53 min., or an average of less than 18 min. per generally. You will invariably see that the trunk lines, with 
pair from floor to floor. the assistance of officials and subordinates who take a great in- 
terest in the scrap bins, very seldom go into the hands of re- 
ceivers. The sorting of scrap is the :nost important, for the 

Firtnc Up Locomorives.—In computing the expense of firing price per ton,on all grades varies from 23 cents to $5.00. When 
up locomotives the steam used for blower purposes should be the general storekeeper turns cars over to the transportation 
taken into account, and it has been demonstrated that less blow- department for weighing, collection and sight drafts he should 
ing is required with-oil and shavings than with wood or with have a record of the car. In fact all scrap contracts should be 
the oil atomizer, this due to the coal igniting uniformly over handled through the store department and all collections made 
the grates. A number of tests have been made demonstrating by it with the approval of the purchasing agent. That is, it 
that the volume of coal required to build a fire from wood is should be taken out of the hands of the freight department 
equal to that where oil and shavings are made use of, it being entirely, except for billing, to get the best results—George Wes- 
evident that the heat units obtained from the combustion of tall before the General Storekeepers’ Assn. 
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VANADIUM CAST IRON FOR LOCOMOTIVE CYLINDER.* 





Cast iron may be regarded as 2 more or less impure steel, con- 
taining, in addition to the usual elements present in steel, a com- 
paratively large quantity of carbon in the form of graphite 
interspersed throughout its structure in the form of granules, 
flecks or plates. The graphite destroys the continuity of the 
metal. In consequence the limit of strength of cast iron is low 
as compared with steel, and it also follows that any improve- 
ment conferred upon cast iron by an alloy must necessarily not 
be as great as in the case of more homogeneous steel. In cast 
iron, also, we have a metal that is subjected to no work or heat 
treatment to develop latent qualities. 

Nevertheless the benefits which accrue from the incorpora- 
tion of small percentages of vanadium with cast iron, especially 
in chill and cylinder castings, are very great, even if they are 
not so spectacular in.their nature as those obtained in steel 
Vanadium not only cleanses the cast iron from oxides and 
nitrides, but also exercises a very strong fining effect on the 
grain of the iron, with the result that porosity is eliminated and 
sound castings are produced. Strength, resistance to wear and 
rigidity are all increased by the addition of vanadium to gray 
cast iron, while the vanadium martensites are much tougher than 
ordinary martensites. In the case of chilled cast iron, vanadium 
produces a deeper, stronger chill, and one less liable to spall or 
flake. Chilled iron rolls containing vanadium have shown re- 
markably increased resistance to wear in service. 

As a result of two years’ test on a pair of cast iron cylinders 
made of vanadium cast iron, the New York Central Railroad 
Company specified vanadium cast iron for the cylinders of 183 
new locomotives built during the past eight months. The pair 
of cylinders under test gave upward of 200,000 miles, with only 
microscopical wear, whereas ordinary locomotive cylinders wili 
show about I-32 in. wear per 100,000 miles. These locomotives 
were built by the American Locomotive Company and com- 
parative tests have been made between the iron containing vana- 
dium and that to which no vanadium was added. The averages 
of 10 consecutive comparative tests are as follows: 


Transverse Tensile 
strength. strength. 
Pounds. Pounds. 
ENN is 5 oot CaS iain SN Bin okt 2.130 24,225 
SPR ARNE MANNS oc oad eee wide SW bebe 2,318 28,728 


The transverse tests were made on I-in. square bars, 12 in. be- 
tween supports; the bars were machined all over and consequent- 
ly were absolutely comparable, as is not the case with bars tested 
as they are cast. The tensile tests were also of machined bars. 
In machining the vanadium cast iron cylinders, the effect of the 
vanadium was noticed in the machining qualities of the iron; 
the chips were not so short, were tougher and showed consider- 
able springiness. 

The use of vanadium in cast iron will doubtless find its great- 
est field in engine cylinders, both gas and steam, where it will 
be of great value in increasing the life of the cylinder through 
its effect on the wearing qualities of the iron. 

Tests of vanadium in malleable cast iron have been reported 
as satisfactory in every way, the fibre of the iron showing much 
cleaner and the tensile strength being improved about 12 per 
cent. The castings were also very much stiffer than ordinary 
malleable castings. 

In applying vanadium to cast iron, it must be remembered that 
nothing like the heat of molten steel is at hand; consequently 
one should use a finely crushec or powdered alloy of a low 
melting point. As the melting point depends directly upon the 
percentage of vanadium contained in the alloy, a ferrovanadium 
containing under 35 per cent. vanadium should be used. If the 
iron to be vanadized is melted in the air furnace, the procedure 
is a very simple one: after the charge is melted and 15 to 20 
minutes before tapping, the ferrovanadium is added and the 
bath well stirred or rabbled. 

Where the iron is melted in the cupola it is necessary to add 








* Extracts from a paper read at the May meeting of the ‘New England 
Foundrymen’s Association, at Hartford, Mass., by Geo. L. Norris. 


the vanadium to the ladle, and, as the amount of heat available 
for dissolving the ferrovanadium is limited,, the iron should be 
tapped out as hot as possible and a ladle used that has just been 
emptied in order to conserve as much heat as is practicable. 
After the bottom of the ladle is covered with a few inches of 
iron, the finely crushed or powdered ferrovanadium is added by 
sprinkling it on the stream of iron as it flows down the spout 
to the ladle. In this way advantage is taken of all the avail- 
able heat, and there is also the mixing effect of the stream as it 
strikes the iron in the ladle. After the vanadium is added the 
contents of the ladle should be well rabbled and allowed to stand 


a few moments before pouring in order to insure thorough in- 


corporation and complete reaction. 

In the case of cupola iron, with its limited available heat, it has 
been found that the addition of 0.10 to 0.12 per cent. vanadium is 
all that should be attempted ordinarily ; while in the case of high 
grade air furnace iron, with its reserve of available furnace 
heat, the addition of 0.18 per cent. to 0.20 per cent. is advisable 
and readily made. 

The analyses of a great many tests show that about 70 to 80 
per cent. of the vanadium alloys with the iron, the remainder 
being used up in cleansing the iron from oxides and nitrides. In 
remelting cast iron which has heen vanadized, most of the vana- 
dium is necessarily lost, owing to the very strong oxidizing con- 
ditions under which the iron is melted. The effect, however, of 
the small amount of vanadium remaining in the remelted iron 
is apparent in the texture of the grain and its consequent free 
dom from porosity. 








UNCOUPLING ROD ON THROW-BACK PILOT COUPLER. 





Many roads desire to use the throw-back type of pilot coupler, 
but have been prevented from doing so because of the regula- 
tions for an uncoupling lever on these pilots. On the Atlantic 
Coast Line this difficulty has been solved by an arrangement that 
is shown in the accompanying illustration. The usual type of 
double ended cross arm is used, but instead of having the un- 
coupling arm forged integral with this rod, as is customary, it 
has been arranged to pass through a hole in a 3 in. boss forged 
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on the cross rod. This is sufficient to give the necessary stiffness 
and permits the arm to slide back through the cross rod when 
the coupler is thrown back. This arrangement has been used 
for some time on this road and has met with the approval of 
the Interstate Commerce Commission. 

On the pilot illustrated, in this connection, it will be noted 
that the bars have been cut away at the bottom to provide a 
step for the trainmen without the application of extension on 
the pilot base. 





STANDARD LocATION FoR Car Door FAsTENERS.—In my opinion 
the Master Car Builders’ Association should prescribe a stand- 
ard height from the top of rail for placing door fastenings on 
all new cars built and when repairing old cars requiring ne\ 
doors, or door stops, the door fastenings should be placed a 
the new standard. If this is done it will only be a very fe: 
years until car door fastenings will practically all be of a stan 
ard, and seal records all over the country raised to a higher 
standard of accuracy—Mr. Levy, before the Association « 
Transportation and Car Accounting Officers. 
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NEW HORIZONTAL UNIVERSAL TOOL. 


Machine shop people for some time have been in need of a 
tool at reasonable cost for machining the heavier class of very 
bulky castings which would be capable of performing a number 
of different operations with one setting of the work. With a 
view to meeting this demand especially for work on large loco- 
motive castings requiring a large amount of time and labor for 
handling, such a machine has been designed and placed on the 
market by the Fosdick Machine Tool Co., of Cincinnati, Ohio. 

‘The accompanying illustration shows the new tool, known as 
No. 1, style D machine, combining the characteristics of a hori- 
zontal boring, drilling, milling and tapping machine. The bed 
plate and work table is very low so that the work of placing 
heavy castings is reduced to a minimum. The boring bar sup- 
port at the left is designed specially for rigidity with broad 
square bearings at its base for the horizontal traverse, and also 
at its side for the bronze bushed tail bearing. Vertically, the 
traverse of the tail bearing on the bar support is simultaneous 
with that of the counterbalanced head on the column which is 





FOSDICK 


NEW HORIZONTAL BORING, 
accomplished either by hand or power, so that the boring bar is 
always in perfect alignment. This is an essential feature in a 
well designed machine even when the boring bar itself is made 
of large diameter to withstand heavy sttains. 

The machine was designed throughout for the use of very 
high speed tool steels. With this high speed work in view the 
spindles are forged from the best quality of steel with liberally 
large diameters. All the gears are cut trom steel with a large 
pitch and the journals are bronze bushed. The back gears and 
feed gears, as well as all the operating levers are located on the 
head, making a convenient and compact arrangement. 

The column has very large bearing surfaces at its base for 
longitudinal traverse, reducing the wear 2i this point as much as 
possible, and the defects due to lost motion often found in a 
boring machine are practically eliminated. The general design 





DRILLING, 


of the column provides ample strength and rigidity to insure 
accurate work. 

Power is transmitted either through a cone pulley or a speed 
box and may be supplied by a variable speed or constant speed 
motor mounted on the base if so desired. 

These machines are built in two sizes, No. 1 and No. 2, and 
in four different styles. The style A machine is provided with 
a high work table and boring bar support. Style B is designed 
and generally used as a portable machine, there being no work 
table and boring bar support. Style C is the machine without 
a work table, but it is furnished with a special bar support 
usually mounted on the floor plate, and the style D machine is 
provided with a low work table, as illustrated. The latter tool 
is often furnished with a universal, rotating and tilting table by 
the use of which it is possible to drill, tap, bore or mill a large 
casting on five sides without resetting the work. 








P. R. R. PasseNcer Car YARD AT PHILADELPHIA.—To elimi- 
nate congestion on its tracks between Broad Street Station and 
West Philadelphia, the Pennsylvania Railroad is enlarging its 


7 — 
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MILLING AND TAPPING MACHINE. 


elevated railroad between these two points and building a pas- 
senger car storage yard east of the Schuylkill River. As the 
present car yard is a mile away from Broad Street Station, it 
has been found difficult to handle the shifting of trains neces- 
sary to haul some 21,000,000 people—the number arriving and 
departing in 1909 on 194,368 trains. The new car yard between 
20th and 23rd streets will accommodate sixty cars, or about nine 
suburban trains, and will be equipped with a 70-foot turn-table, 
which will eliminate the sending of all locomotives to the West 
Philadelphia yard for turning. To complete the yard will neces- 
sitate the building of retaining walls and embankments, the ex- 
tension of the arch bridges over 21st and 22nd streets, and the 
construction of two new bridges across the Schuylkill river. It 
is expected that the entire work will be completed by December 
Ist at a cost of approximately $750,000. 
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NEW LOCOMOTIVE TURNTABLE. 





The extensive introduction of Mallet compound locomotives 
into American railway service in the past few years has been 
the cause of much serious consideration of the facilities for 
housing and turning such locomotives at terminals. With this 
in view, a patent has recently been applied for by Frank H. 
Adams, engineer shop extension of the Santa Fe at Topeka, 
Kansas, covering an interesting and special design of motor 
driven turntable for this large class of power, thus solving one 
of the annoying problems of turning without disconnecting the 
tenders from the locomotives. 

It is well known that railroads for years have turned their 
locomotives and rolling stock on turntables centrally supported 
and having end supports to temporarily take the load while the 
locomotive or car is being moved to a balanced position on the 
turntable, the latter being revolved eithe: by hand through the 
means of extended levers at each end, or by means of a pneu- 
matic or electric motor mounted on a platform hinged from the 
main turntable structure driving a wheel in frictional contact 
with a circular tee rail near the outer circumference on the bot- 
tom of the pit. The tractive force of this wheel due to the 
weight of the hinged platform, motor and mechanism was 
usually sufficient to revolve the turntable when the load was 
balanced and all in good working order. But the size and 
weight of railroad locomotives and rolling stock have been in- 
creasing rapidly during the past few years, until some locomo- 
tives with their tenders represent a combined weight in working 
order of about 350 tons and an extreme length over all of about 
110 feet. It is desirable to turn these longer locomotives with 
their tenders without disconnecting the latter, and yet a length 
of 85 to go feet seems about the limit from an economical, prac- 
tical, and operating standpoint for building the present type of 
centrally supported table and keeping within a reasonable ex- 
penditure. 

It is therefore important that suitable means be provided for 
turning this heavier and longer power by providing a turntable 
longer and proportionately at a less cost than that of the present 
type tables and one provided with a simple and positive driving 
device. A new table which embodies in its design these features 
is shown in the illustration. The load instead of being almost 
entirely supported on the center bearing and foundation is 
more evenly distributed by providing three circular tracks and 
their foundations, located at approximately equal spaces between 
the center and outer edge of the pit. For this reason the foun- 
dation at the center is comparatively light and the usual massive 
center casting is eliminated. The small center plates shown in 
section are not intended to sustain any part of the load, their 
function being simply to aid in maintaining the table in a cen- 
tral position and to provide a place for introducing the electric 
wire conduit. 

The usual style of built-up plate girders, braced transversely 
and diagonally, are used in the construction of the table and 
uniform support is provided by five 33 in. cast iron wheels at 
each end and four similar wheels on each of the two intermediate 
tracks. The electric motor is located in the first panel near the 
center plates and the shafting with two pairs of reduction gears 
is extended on each side of the center to a pinion at the circular 
rack which is fastened on the same foundation with the outer 
intermediate track as shown in the small sectional view. The 
pinion engaged by the rack is 11 in. in diameter by 5 in. wide 
and is intended to run at 45 r.p.m. There is an operator’s cab 
supported in the usual manner near one end of the table. 

Power is transmitted through a friction coupling near the 
motor, which is operated by means of a rod to the cab. To re- 
volve the table the motor is started to allow full speed under 
no load before shifting the coupling into contact and thus 
transmitting the power to the rack pinions. 


BALATA BELTING PLANT. 


In October, 1909 (page 416), this journal contained an article 
giving a complete description of Balata textile belting with 
facts concerning its manufacture, characteristics and application, 
and it is a well-known fact that a well made balata belt gives the 
best results where severe service is required. This belting is at 
present used extensively by many railroads as an axle generator 
belt for car lighting purposes, because it is thoroughly water- 
proof. It is also used largely for operating wood working ma- 
chinery, for motor drives and on fine tooling machines. 


Although an enormous quantity of Balata belting is in service 
in this country at the present time for transmission purposes, 
every foot of it has been manufactured in Germany or England 
and imported. The announcement, therefore, that a syndicate 
has been formed to introduce this new manufacturing interest 
into the United States will be of considerable interest, especially 
to present owners of the belting. 


A corporation, to be known as the Victor-Balata and Textile 
Belting Co., has been formed combining American interests 
with those of the German firm of C. Vollrath and Son, which 
is the largest firm of textile belting manufacturers on the Euro- 
pean continent. The New York Leather Belting Co., repre- 
senting the American interests of the new enterprise, were pio- 
neers in first introducing Balata belting in the American market. 

The factory site, covering nine acres of ground, is located at 
Easton, Pa., and the buildings and equipment for the new plant 
will entail an expenditure of half a million dollars. An interest- 
ing feature in connection with the new plant is the complete 
small village to be erected on the site to house the large number 
of workmen and the large weaving plant for the cotton duck. 

The officers of the new company are: Chas. E. Aaron, of New 
York, president; Edwin Vollrath, of Blankenburgh, Germany, 
secretary, and John R. Stein, New York, treasurer. 








STEAM AND ELECTRIC RAILWAYS. 





Those who are doubtful of the tuture of electric railways or 
their relative progress should reca‘l that the first steam railway 
in the United States was the Balitmore & Ohio on which con- 
struction was. started in 1828 and which was opened to ser- 
vice in 1853. The first operating electric railway in this country 
was an experimental line at the laboratory of Thomas Edison 
at Menlo Park which was built in 1880. The first regular elec- 
tric railway in the United States was one operated on Hampden 
Road, Baltimore, in 1886. The electric railways now carry more 
passengers annually than the steam railroads, with gross re- 
ceipts amounting to less than one-sixth of those of the steam 


roads and with only an eighth of the mileage of the steam rail- 
roads. 





SELECTING Motors ror MACHINE Toot Drive.—One of the most 
important features in the selection of motors and one that is 
persistently overlooked, is the strict adherence to the use of 
standard motors, and by standard motors is meant standard arm- 
ature shafts as well. The importance of maintaining standard 
armature shafts will be readily recognized by the factory man- 
agement when it is pointed out that by such an arrangement spare 
armatures are reduced to a minimum, and that in an emergency 
it is possible, where these are not carried, to replace an armature 
or even a whole motor, from an idle tool, or from a tool of rela- 
tively less importance at the time. Also, of course, stock motors 
can be supplied promptly by the manufacturer and shipments 
materially improved if special shaft extensions are not called for. 
That special features in a motor are sometimes desirable, is not 
to be denied; it may so happen that the advantages from some 
special feature in the motor may more than offset the disad- 
vantages above referred to, but in cases where these features are 
thought necessary they should be carefully considered before final 
decision.—Chas. Fair before A. S. M. E. and A. I. E. E. 
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OPEN SIDE PLANER, 





On some classes of work an open side planer is a necessity, on 
others it is a great convenience, and with the design illustrated 
herewith it is as valuable for nearly all kinds of work as the 
regular type. 

This machine, as will be readily appreciated from the illustra- 
tions, is of exceptional rigidity and very conveniently arranged. 
It is designed so that four tool heads can be used and has all of 
the usual automatic feeds found on a four-headed planer. It is 
designed to take any cut which the tool will stand and is guar- 
anteed for both accuracy and amount of cut to be equal to the 
same size machine of the usual type. 

In construction the bed is cast closed on top and has solid 
cross ribs at frequent intervals, making it in fact a series of 
boxes. The column is cast solid with the bed up to the table 
level, at which point the upper section is securely bolted and 
doweled, resting on broad flanges. The table itself is of ample 

















CLEVELAND CPEN SIDE 


PLANER, 


depth and is provided with T slots and holes at frequent inter- 
vals, none of the latter being bored through the table. 

Reference to the illustration showing the rear of the machine 
clearly indicates the exceptionally broad and stiff bearing which 
the cross rail has on the column. In this connection it might 
be mentioned that the outside column is employed entirely to 
give a fourth tool head and does not in any way support or 
stiffen the cross rail. This column can be quickly removed when 
the planer is to be used for open side work. The heads are 
arranged to be operated from either side of the machine and 
have automatic feeds in all directions. 


All of the minor features throughout the whole machine 
have been given very careful study and many improve- 
ments here and there will be discovered. The belt ship- 


ping device is remarkably simple. All gears, except the bull 
gear and its pinion, are arranged to run in oil; the bearings 
are of phosphor bronze, pressed in so that they can be easily 
removed at any time without disturbing the alignment. It is 
further arranged so that all gearing and running parts can be 
removed through the sides of the machine, thus obviating taking 
down any heavy parts in case anything should need attention. 
The machine is arranged to be operated entirely above the floor 
level, making a special foundation unnecessary. It is suited for 
either electric or belt drive, the motor shown in the illustration 
being 25 h.p. variable speed. 


SHOWING ITS GREAT RIGIDITY 


The machine shown in the illustration is size 60 by 84 in. by 
22 ft., and has an approximate weight of 94,000 lbs. This and 
other sizes of open side planers of the same general design are 
manufactured by the Cleveland Planer Works, 3148 Superior 
avenue, N. E., Cleveland, O. 





A Year’s CLEAN Recorp REWARDED ON THE LEHIGH VALLEY.— 
kor several years the Lehigh Valley Railroad has punished minor 
infractions of its rules by what is known as “record suspension,” 
which means that instead of a man being actually laid off for 30 
or 60 days he continue at work, and this amount of punishment 
is entered against his record and stands the same as if he was 
out of service for that length of time. These records, of course, 
are taken into consideration when an employee is considered 
for promotion or is being disciplined for some other violation 
of rules. This system is found to be thoroughly satisfactory, and 
it has now been deemed advisable to further revise it. And be- 
ginning July 1, 1910, employees with imperfect records will have 




















AND STRENGTH. 


an opportunity to clear them by loyal and efficient service in the 
future. By this method employees having a clear record for two 
years prior to July 1 will be entitled to cancellation of all de- 
merits previously incurred. A clear record for one year will 
cancel all demerits prior to 1905, and a clear record for twelve 
consecutive months at any time after July 1 will cancel demerit 
records up to that date. Ten days will be cancelled by a clear 
record of six months; 30 days by a clear record of 12 months, 
and 60 days by a clear record of 18 months after July 1. When 
an employee’s demerit record aggregates go days he is relieved 
from duty and is also to be summarily dismissed for drunken- 
ness, carelessness, insubordination, etc. 





EmpLoyees GivEN AUTOMOBILE Tours.—Wells Brothers Com- 
pany, of Greenfield, Mass., has been sending the foremen of the 
various departments of the factory and their families on outings 
during the summer months. These outings take the form of all- 
day automobile trips through the surrounding countryside and 
to the nearby cities and towns. One or two of the foremen, 
with their families, are sent at each time, the company providing 
a big touring car and paying all expenses. Each trip is about 
125 miles long, the start being made early in the morning, and 
the return ride early in the evening. Dinner is arranged for at 
one of the hotels at the point of destination. These trips are 
all to different places and all have proved very enjoyable. 
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COLD SAW CUTTING OFF MACHINE FOR BARS. 





A new, cold saw, cutting off machine designed chiefly for rapid 
work in cutting heavy stock, is shown in the accompanying illus- 
tration. In addition to cutting off bars, slabs, shafting and I 
beams, this machine is also adapted to a variety of other work. 
It can be used to advantage in many cases to do some of the 
work that is usually done on slotters, planers or even milling 
machines with considerable saving of time. The saw is similar 
in general design to the one described in this journal November, 
1909. It is, however, of more massive construction, greater 
rigidity and has some marked improvements in many of the 
details. 

The capacity of the machine is 7% in. round stock; 7 in. 
square stock; 15 in. I beams in a vertical position, on a square 
or miter cut, and 5 in. wide by 15 in. high for material with 
oblong section. Reference to the illustration will show the 








tripped by adjustable dogs on the saddle, has been tested for the 
period of over a year and found very satisfactory. 

Modern, inserted tooth saw blades are used, fitted with a hold- 
back to eliminate chattering when cutting material with thin sec- 
tions, and structural steel which does not permit the engagement 
of two or more teeth of the saw at one time. The method of 
securing the saw blade to the end of the spindle has been greatly 
improved to be consistent with the general rigidity of the ma- 
chine. This is accomplished by means of a circular plate fast- 
ened with one bolt at the center and secured further by six 
small flush pins arranged in a circle aleng its outer edge and 
extending through the saw blade. This arrangement not only 
saves time in removing and applying blades, as only one bolt 
must be removed instead of six, but it*adds to the strength of 
the joint. 

In the new lubricating system for the cutter blades the only 
change consists of including the oil storage tank in the base 

















NEWTON COLD SAW 


convenient arrangement of the operating levers and the sim- 
plicity in.design and massive construction throughout, especially 
in the spindle, and its wide, capped bearings. An exceptionally 
broad faced, forged steel, spur driving gear is mounted in the 
middle of the shaft between the two main bearings. All the 
bearings where necessary are fitted with bronze bushings. 
Power is transmitted through the worm driving shaft and a steel 
spur gear cut from the solid shaft on which the worm wheel 
is mounted. The construction of the worm wheel and worm 
together with the roller thrust bearings, all of which are encased 
to permit them to run in an oil bath, is practically the same as 
that on the machine described in the issue referred to above. 
The same rigid and massive construction is provided in the spin- 
dic saddle with wide, square bearing surfaces on the frame of the 
machine and underlocking gibs, adjustments for wear being 
made by means of taper shoes. 

\ positive feed with four changes ranging from % in. to 1% 
in. per min. has been substituted for the continuous friction feed 
which was formerly used on the similar machines. This change 
is the result of special tests at the works of manufacturers in 
wlich it was found that the positive feed is much more efficient 
and better adapted to rapid work. This feed with its automatic, 
positive safety release arrangement, governed by a set of stops, 


CUTTING OFF MACEIN®. 


casting of the machine, thus eliminating the separate tank which 
has been in use. The system includes a small geared pump and 
attachments with piping extended to the point of cutting so that 
the lubricating and heat absorbing materials are delivered where 
they are the most effective. 

This cutting off machine is manufactured by the Newton 
Machine Tool Works, Philadelphia, Pa. The worm driving 
shaft may be connected either to a motor, mounted on the end 
of the machine with a belt, gear or silent chain, or to a coun- 
tershaft which is furnished when desired. 








LATE TRAINS IN New York State.—During June there were 
63,717 passenger trains operated over the steam railways in the 
State of New York. In the corresponding month, 1909, there 
were 55,551 trains and in 1908, 50,122. This year 88 per cent. of 
the trains were on time at division terminals. The average delay 
for each late train was 21.2 minutes. The causes of delay were 
as follows: Waiting for connections from other divisions, 28.3 
per cent.; work at stations, 18.5 per cent.; waiting for connec- 
tions with other railways, 11.5 per cent.; trains ahead, 7.6 per 
cent.; wrecks, 7.2 per cent.; engine failures, 6.9 per cent.; meet- 
ing and passing trains, 6.4 per cent. 
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NEW DIE HEAD FOR PIPE THREADING. 





For use on pipe threading machines using a stationary head, 
the Landis Machine Co., Waynesboro, Pa., has designed a new 
die head which can be mounted on the carriage of any of the 
standard pipe machines, and is arranged for manual operation in 
opening and closing the dies. 

This head incorporates the use of the well-known Landis 
chasers which are made of high speed steel and only require 
grinding on the ends for sharpening. Their life is limited only 

















TYPE OF HOLDER USUALLY FURNISHED ON THE NEW 
LANDIS DIE HEAD. 


by their length. After being ground at the angle giving the 
proper clearance for the material to be cut, they are quickly reset 
in the holders, the proper location being obtained by a small 
gauge furnished with the head. 

Two types of holders can be obtained with this head, the ones 
shown in the illustration, which are not arranged for cutting 
close to a shoulder, being generally furnished. These holders, as 
in fact is the whole head, are made of steel. The clamp is so 
constructed that in addition to holding the chaser rigidly also 


The heads are graduated for setting the dies to the different 
diameters to be threaded. It is opened and closed by hand and 
wnen in the closed position the die is rigidly locked, but opens 
and closes freely by means of the lever. All ‘dies are made 
to interchange perfectly, and if one chaser of a set should be 
worn out in advance of the others, this single chaser can be 
replaced without replacing the entire set. 

Dies of any one pitch will interchange on any of the die 
heads so long as the pitch is within the range of the head. For 
example, dies for threading 1 in. pipe on the 1 in. head will also 
thread I in. pipe on the 2 in. head, or vice versa, thus avoiding 
the necessity of carrying a large assortment of dies to cover the 
range of work when using a number of these heads. Of course, 
one set of dies will also cut all sizes having the same number 
of threads, as from I in. to 2 ins. for example. 





AN AUTOMATIC SAFETY WATER GAUGE. 





The Swartwout Automatic Safety Water Gauge, manufactured 
by the Ohio Blower Co., eliminates, to a large degree, the dan- 
gers resulting from broken gauge glasses. Quick-closing auto- 
matic valves are arranged to cut off the flow of water and 
steam the instant the glass breaks. 

In each of the two gauge bodies there is an automatic valve 
held away from its seat while in use by a spring, shown at F in 
the sectional view. In case of breakage this valve is closed 
quickly by the steam pressure in the boiler. The valve is also 
controlled by the hand wheel, so that both valve and valve seat 
are easily removed for cleaning without disturbing the gauge at 
the boiler connections and without removing the packing of the 
gauge glass. 

As shown in the sectional view, the screw E holds the parts 






































NEW LANDIS STATIONARY DIE HEAD. 


protects it in case the pipe splits. It comes down over the throat 
of the die and is rounded out near the cutting point so as to act 
as a guide for rough ends, and at the same time when a twister 
occurs in the pipe the strain is thrown, in great part, on the 
clamp, thus protecting the die in such manner that the liability 
to breakage is small. When it is desired to thread close to a 
shoulder a clamp is used which comes flush with the front edge 
of the chaser only, thus permitting the die to run close up as 
in threading short nipples, etc. 

This type of die admits of cutting speeds decidedly higher than 
the hobbed type, and since the clearance can at all times be 
ground to suit the quality of the material in the pipe, ideal cut- 
ting conditions are obtained. 





AUTOMATIC SAFETY WATER GLASS. 


of the valve together, and when taken out with a small screw 
driver or penknife all the parts are released. At the inner end 
of the valve stem C a flat scraper D loosens any sediment adher 
ing to the boiler connection and as it revolves with every turn 
of the hand wheel the opening is cleared frequently. The remov- 
able valve case A is provided with two external threads of ‘he 
same pitch, but of different diameters, so that the threads on 
the inner end may slip by the outer internal thread when insericd. 
The threads are cut so that both sets engage the threads of the 
gauge body at the same time, thereby insuring a good fit. 

On replacing a broken glass the hand wheel is turned forward 
until the valve is forced from its seat, thus allowing water of 
steam to flow from the boiler into the gauge glass; the valve 00 
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the other gauge body will then automatically open to equalize 
the pressure. In turning the hand wheel forward to force the 
valve from its seat, the movement of the spring F in stem B 
must first be taken up before the valve moves. Every turn of 
the wheel turns the valves upon their seats. In this way they 
regrind themselves automatically. 

When the valve case is removed there is an unobstructed open- 
ing into the boiler 1 inch in diameter, obtained without in any 
way disturbing the gauge bodies. 

Another ingenious feature of the Swartwout Gauge Glass is 
the gooseneck gauge body. This form of construction allows a 





SWARTWOUT 
PATENTED 


DETAIL OF SWARTWOUT 


SAFETY 


WATER GAUGE. 
gauge glass 2 to 4 inches longer than usual, thus giving greater 
visible range of water level. Offsetting the gauge glass renders 
the operation of replacing a broken gauge glass an easy task. lt 
is inserted through either the top or bottom of the gauge without 
in any way disturbing the valves or seats. It need not be of 
any particular length, an inch or more making no difference. [It 
permits the use of softer packings, which with the flexible con- 
struction relieves the strain on the gauge glass, thereby greatly 
reducing breakages. In cleaning also the value of the gooseneck 
is apparent, for by simply removing the top plug or the drain 
cock at the bottom, the swab for cleaning is easily inserted, 
without in any way disturbing the valves or gauge bodies. 








SELF PROPELLED MACHINE SHOP. 


The North Coast Railroad is a new line being built through 
central and western Washington from Spokane to the Cascades. 
During the construction there are, of course, a large number 





AND 














MACHINE SHOP 


ON WHEELS. 


f locomotives and cars in regular service which are continually 
etting further and further away from the base and in order 
properly maintain this equipment a traveling machine shop 
has been designed. 
This shop consists of a specially constructed, very large box 
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car with numerous windows on each side, which encloses the 
gas engine for driving the tools and a selection of tools suited 
for the work to be done. The gas engine is a 12 h.p. Fairbanks- 
Morse and is connected through a friction clutch to the wheels, 
so that the car is capable of going from place to place under its 
own power and can also do switching to get into the most con- 
venient location. It is capable of a speed of about 10 miles per 
hour. In the car are conveniently located the following tools 
driven by belts from line shafting running along each side of 
the roof: 23-inch engine lathe; 16-inch shaper; 1%4-inch bolt 
cutter; 22-inch vertical drill; 6-in. pipe threading machine and 
emery wheel. The car is 39 ft. 10 in. long, 9 ft. 6 in. wide and 
9 ft. high inside. 





STEAM AND AIR FLOW METERS. 





It is often desirable to know and obtain a constant record of 
the amount of steam or air flowing through pipes which furnish 
a supply to either separate pieces of machinery or to a whole 
plant. The Pitot tube has been used for this purpose with a fair 
degree of accuracy when making 7n efficiency test of a plant or 


some piece of apparatus, but in those cases it is necessary to 
make frequent observations and records, and up to recently there 





INTERIOR OF MACHINE SHOP CAR. 


nas been no instrument which could do this automatically and 
oresent the results as a graphical record. 

Realizing the demand for an instrument of this kind, the Gen- 
ral Electric Co. has recently perfected a meter which furnishes 
. record on a roll of paper similar to the record from a Boyer 
speed indicator. These instruments have been very carefully 
tested and checked and have been found to be very accurate. 
Chey can be installed on any pipe line with little difficulty and 
10 rearrangement of the connections and are arranged so as to 
register accurately for either a constant flow or an intermuit- 
tent flow, as desired. 

A modification of the Pitot tube principle is used in this in- 
trument, which in brief consists of placing a U tube carrying 
nercury, on a balance, so arranged that a change in the level 
n the two legs of the tube tends to destroy the balance of the 
eam, which tendency is recorded by a pen point on a roll of 
aper through the medium of a series of counterbalanced levers. 

A brass nozzle and plug, shown in Fig. 1, is inserted in the 
=iping at the place where the flow is to be measured. This nozzle 
carries two sets of openings, one facing the direction of the 
flow and extending diametrically across the nozzle and the other 
a trailing set consisting of two openings, cne at 90 degs. and the 
other at 180 degs. in the direction of the flow. The impingement 
of the steam against the leading openings sets up in them a 
pressure equal to the static pressure plus that due to the velocity 
head, while the trailing set is affected by the static pressure less 
that due to the velocity. The difference in these values is a 
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measure of the velocity and for constant temperature and pres- 
sure gives the rate of flow. The pressures in the two sets of 
openings are connected through separate longitudinal tubes to 
the plug, and from there by %4-in. pipes to the meter. 

Figure 2 shows the whole apparatus as connected with pipe 
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and Fig. 3 the details of the recording meter. In this are two 
cylindrical hollow cups filled to about one-half their height 
with mercury and joined at the bottom by a hollow tube. This 
U tube is supported on and free to move as a balance about a set 
of knife edges. The two pressures from the plug are connected 
to the cups by flexible steel tubing, which offers a minimum re- 
sistance to the movement of the balance. The greater pressure 
acting upon the left hand cup, for instance, forces more mercury 
into the right hand cup and thus tilts the beam about the knife 
edges until the movement of the counterweights at the extreme 
right of the meter exactly balances the displacement of the mer- 
cury. This movement is multiplied by levers and registered by 
the pen upon the roll of paper, which is driven by an eight-day 
clock at a rate of about 1 inch per hour, this roll being properly 
ruled to show the flow in Ibs. per hour. 

Proper correction weights and adjustments are provided to 
adapt the instrument to any degree of pressure or temperature. 
In cases where the pressure varies more than 1o lbs. from the 
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FIG, 2. 


normal, an automatic correction device is included to compen- 
sate for the error thus introduced on the instrument set for a 
constant pressure. This consists of a hollow spring similar to 
the pressure spring in the steam gauge and is connected so as 
to be influenced by the static pressure of the steam at a point 
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where the flow is being measured. The movement of this spring 
actuates a small correction counterweight and permits an accu- 
rate record being obtained for any rate of flow under varying 
pressure. 

An instrument which will indicate, but not graphically record, 
the rate of flow of steam or air is shown in Fig. 4. This in- 
strument is arranged on the principle of a float on the surface 
of the mercury in a U shape tube, which actuates a pulley that 
in turn moves a small U magnet. This magnet affects an indi- 
cating needle mounted in a separate cylindrical casing and reg- 
isters on a calibrated dial, as shown in the illustration. 

These instruments, since their introduction a short time ago, 





FIG. 4. 


have proven to be of great value not only for test work, but fo: 
keeping a close watch on the daily operation of various machines 
and the immediate determination of any unusual condition that 
might lower the efficiency. The General Electric Co., Schenec- 
tady, N. Y., is issuing a very fully illustrated catalogue that 
gives the sizes suited to different conditions. 








Trarric THROUGH THE Soo Canats.—There were a total of 
3,242 vessels passing through the U. S. and Canadian canals at 
Sault Ste. Marie in July, ro10. These vessels carried a total of 
nearly ten million tons of freight. Of this seven and a half mil- 
lion was east bound and two and a half million west bound. 
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MEN WANTED. 

Pusiicity MANAGER.—Man capable of handling the prepara- 
tion of catalogs and bulletins and special literature for a railway 
supply company. Address A. H. A. 





Car DrarrsMAN.—Experienced man on car design, especially 
passenger cars, on prominent castern railroad; excellent open- 
ing for the right man. Address W. R. M. 


Locomotive DrarrsMAN.—Iwo or three men experienced in 
locomotive design and construction wanted by large road in 


the southwest; salary $80 to $100. Address H. H. M. 


POSITIONS WANTED, 





MECHANICAL ENGINEER OR CHIEF DrarrsMAN.—Long experi- 
ence in the drafting room of railways; at present chief drafts- 
Address P. F. R. 


man; wishes position on a southern railway. 


CuHierF DrarrsMAN oR SIMILAR Position.—Technical man, 
seven years’ railroad experience ; now leading draftsman on loco 
motive and electrical work on one of the largest railway sys 
tems. Address E. J. W. 

Expert oN MAcuINE Toot Desicn.—Has had long experience 
with the design and building of machine tools and dealing with 
the problems of shop production. Well equipped for duties as 
director of a trade school or similar work. Address S. C. J. 





DESIGNER OF RAILROAD SpectALties.—Man thoroughly experi- 
enced in railroad design now chief draftsman of one of the 
largest systems wishes position with a supply company handling 
railway specialties, that require a designer of exceptional ability. 
Address R. L. W. 

GENERAL INnspector.—Middle-aged man with technical educa- 
tion; 20 years’ experience; expert on fuel, tests, spark throw 
ing and front end arrangements; has held all positions from 
fireman to master mechanic and from machinist to mechanical 
engineer. Address S. S. 

MECHANICAL ENGINEER OR SALES ENGINEER.—University grad- 
uate; twelve years’ practical experience as designing engi- 
neer and estimator with locomotive car manufacturers; has 
been chief draftsman on a large western railroad and is a 
specialist on steel coach calculations, designs, estimates and de- 
tails. Address H. D. W. 

SALES ENGINEER, INSPECTOR OR MECHANICAL ENGINEER.— 
Graduate in mechanical engineering, with nine years’ practical 
experience in capacity of special apprentice, draftsman, chief 
draftsman, roundhouse foreman, mechanical inspector and chief 
estimator with railroads and steel car manufacturing concern. 
Thoroughly experienced in mechanical 
executive ability. Address S. F. W. 


lines and exercising of 


PERSONALS. 





W. R. Woop has been appointed engineer of tests on the Great 
Northern Ry., with office at St. Paul, Minn. 





“HARLES F. Rogerts has been appointed assistant locomotive 
sunerintendent of the United Railways of Havana, with office at 
Havana, Cuba. 





i. L. Jace has been appointed master mechanic of the South 
D.sota Central Ry., with offices at Sioux Falls, S. D., succeeding 
C. A. Swan, resigned. 





-'m. Hitt has been appointed master mechanic of the Iowa 
Ceitral Ry. at Marshalltown, Ia., succeeding C. E. Gossett. 


M. FLANNAGAN has been appointed master mechanic of the 
Richmond division of the Chesapeake & Ohio Ry., with head- 
quarters at Richmond, Va. 


D. P. Kettecc, master mechanic of the Southern Pacific Co. 
at Los Angeles, Cal., has been appointed shop superinténdent of 
the Los Angeles general shops. 





W. V. O’Nett has been appointed master mechanic of the 
Crystal City and Uvalde Railroad, with office at Crystal City, 
Texas, succeeding J. S. Hardwick. 


C. J. ANpeRsoN, formerly master mechanic of the National 
Lines of Mexico, has been appointed assistant superintendent of 
the Southern Pacific Co. at Nazatlan, Mexico. 


I’, A. BurLer has been made master mechanic of Boston di- 
vision of the Boston and Albany R. R., with office at Beacon 
Park, Allston, Mass., succeeding J. B. Canfield, transferred. 





E. J. Seartes has been appointed assistant to the general su- 
perintendent of motive power of the Baltimore & Ohio R. R. Co. 
and Baltimore & Ohio Southwestern R. R., at Baltimore, Md. 





T. H. Haccerty has been appointed smoke inspector on the 
Chicago terminal division of the Chicago, Rock Island & Pacific 
Ry., with office at Chicago, succeeding E. A. Lutzow, resigned. 


S 





THomas O'Leary, master mechanic on the Tucson division of 
the Southern Pacific Co., at Tucson, Ariz. has been appointed 
master mechanic at Los Angeles, Cal., succeeding D. P. Kellogg. 





L. L. Woop has been appointed acting superintendent of motive 
power and machinery of the Evansville & Terre Haute R. R, 
with office at Evansville, Ind., succeeding G. H. Bussing, re- 
signed. 


W. C. Peterson, round house foreman of the Southern Pacific 
Co. at Yuma, Ariz., has been appointed master mechanic on the 
Tucson division at Tucson, Ariz., succeeding Tom O’Leary, 
transferred. 





C. H. Hocan, division superintendent of motive power of the 
New York Central & Hudson River R. R. at Depew, N. Y., has 
been appointed assistant superintendent of motive power, with 
office at Albany, N. Y. 





J. B. CANFIELD, master mechanic of the Boston division of the 
Boston & Albany R. R., has been appointed master mechanic of 
the Albany division, with office at West Springfield, Mass., suc- 
ceeding A. J. Fries, promoted. 





W. B. Lituis, general foreman, Illinois Central R. R. shops, 
Waterloo, Iowa, and formerly holding similar positions at Burn- 
side and Freeport, IIl., has resigned, to become superintendent of 
Greenlee Brothers Company, Rockford, Ill. 





Greorce H. Bussinc, superintendent of motive power of the 
Evansville & Terre Haute R. R., at Evansville, Ind., has been 
appointed superintendent of motive power of the Buffalo & Sus- 
quehanna R. R. and the 
at Galeton, Pa. 


3uffalo & Susquehanna Ry., with office 





A. J. Fries, division master mechanic of the Boston & Albany 
R. R., at Springfield, Mass., has been appointed division superin- 
tendent of motive power of the Western division of the New 
York Central & Hudson River R. R., with office at Depew, N. 
Y., succeeding C. H. Hogan, promoted. 
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C. E. Gossert, master mechanic of the Iowa Central Ry., at 
Marshalltown, Iowa, has been appointed master mechanic of the 
Minneapolis & St. Louis Ry., with office at Minneapolis, Minn., 
succeeding J. Hill, resigned. 





CATALOGS. 

CHAMBERS THROTTLE VALvE.—The Watson, Stillman Co., 50 Church St., 
New York, is issuing Catalogue No. 80, which very fully illustrates and 
describes the Chambers throttle valve, that is made the subject of a descrip- 
tive article in another part of this issue. 


ADAPTER Bearincs.—A leaflet being issued by the Hess-Bright Mfg. Co., 
Philadelphia, Pa., shows how ball bearings can be adapted to any point on a 
shaft, where a hanger can be located, without difficulty. A bushing is 
applied to the shaft and secured by taper pins and on this the ball races are 
mounted in a very simple manner. 





Fire ExtincuisHer.—‘“Success’’ fire extinguishers in hand operated sizes 
as well as larger ones mounted on a truck are the subject of a leaflet being 
issued by the H. W. Johns-Manville Co., 100 William St., New York. 
These extinguishers are most substantially constructed and are intended to 
be thoroughly durable as well as thoroughly efficient. 


THrottLe Stem PackinG.—A leaflet being sent out by the Plunger Plas- 
tic Packing Co., St. Paul, Minn., illustrates an entirely new design of 
stuffing box for throttle stems, which it is claimed is absolutely leak proof 
and can be applied with a full head of steam in the boiler. This packing is 
applicable to old as well as new construction and uses but one size packing 
for all size throttle rods. 


ACETYLENE Licutinc.—The safety, convenience and reliability of the 
acetone system of storage for acetylene gas is now very fully accepted and 
recognized by all railroad men, as well as automobile owners. The Com- 
mercial Acetylene Co., 80 Broadway, New York, which controls this type 
of apparatus for all railroad uses, are issuing two attractive catalogues or 
pamphlets, one being devoted to standard locomotive headlight equipment 
and the other to railway car lighting equipment. These catlogues briefly 
cover the essential features of both of these equipments and will be found 


to be of decided interest to motive power officers. 





Coat AND Ore Hanpitinc Macuinery.—A most attractive publication, 
consisting of an exceptionally well chosen series of photographs in sepia on 
a rough coated paper, is being issued by the Brown Hoisting Machinery Co., 
Cleveland, O. These photographs, to the number of 62, illustrate the most 
modern arrangement of machinery for handling any product that is capable 
of being conveyed with a clam shell bucket. They include some of the very 
largest coal and ore handling plants in the world and in many respects this 
exhibition, in the shape of photographs, is far more impressive than any 
statement of sizes and capacity could possibly be. 


Car Heatinc.—Complete half-tone illustrations, sectional and perspective 
line drawings and table showing names of different parts, together with 
descriptive matter of the different systems, make up a large part of the 165 
page catalogue, each sheet measuring 9x12, being issued by the Gold Car 
Heating and Lighting Company, Whitehall Building, New York. The Gold 
systems include those for steam, vapor, hot water and electric heating, acety- 
lene lighting and systems for ventilation of railway cars. It would be 
impossible in a brief space to begin to indicate the scope of this book, and it 
is only possible to say that it is complete and contains a very complete index 
for quick reference. 


Evcectric HrapticHt SystEM.—The complete apparatus for generating 
and using electric current for head and cab lights on steam locomotives is 
the subject of Bulletin No. 101 from the R. G. Peters Mfg. Co., Grand 
Rapids, Mich. This system includes an efficient steam turbine direct con- 
nected to an electric generator mounted in a compact manner. The gen- 
erating apparatus is most fully described and illustrated in the catalogue, 
each particular detail being considered separately. The same is true of the 
arc lamp for the head light, which can be furnished with either copper and 
carbon terminals, or with two carbon terminals, either vertically or hori- 
zontally arranged. Also included are the results of tests made at the 
University of Illinois, which shows the steam consumption, candlepower, 
etc., of the apparatus. 


Brakr Beams.—Ninety pages, 6 by 9 in. size, each containing a full 
dimensioned and detailed line drawing of a brake beam or bolster, is being 
issued by the Chicago Railway Equipment Co., McCormick Building, Chi- 
cago, Ill. In addition there are included some reproductions from photo- 
graphs of the various beams and also illustrations of roller side bearings, 
adjustable brake heads, slack adjusters and journal boxes. This method of 
showing its product by dimensioned drawings most carefully made and large 
sized reproduction of photographs unaccompanied by any comment or 
descriptive matter, will be appreciated by railroad men who often have need 
of exactly the information here given and find it unavailable in most cata- 
logues. The book is of the loose leaf variety and will be extended as new 
designs are brought out. 


Cutter Heaps ror Woop Worx.—Catalogue No. 30, from Samuel J. 
Shimer & Sons, Milton, Pa., contains 224 pages given up to illustrations 
accompanied by brief descriptions, details of sizes, and prices of the excep- 
tionally large variety of cutter heads manufactured by them. Many pages 
in the catalogue carry illustrations of cross sections of lumber of various 
kinds, which are dimensioned and show exactly the character of work the 
various heads are arranged to do. Some of these mouldings and ceilings 
are unusually complicated in appearance, but the cutter heads are as simpi¢ 
for them as for ordinary tongue and grooving. This company also furnishes 
cylinders to order to fit any surfacing or planing machine; in fact, this 
catalogue clearly indicates that there is nothing in the shape of a cutter for 
wood work that cannot be obtained from this company. 





PorTtaBLeE ACETYLENE Licuts.—The value of a strong, efficient and simply 
operated portable light is thoroughly appreciated by railroad men in all 
departments. If the apparatus is properly designed, acetylene offers prob- 
ably the most satisfactory source for a light of this character and the 
arrangements shown in the catalogue being sent out by the Alexander 
Milburn Company, 507 West Lombard St., Baltimore, Md., fully covers the 
field. These lights are furnished in any size, to be carrried as a hand 
lantern as well as stationary lamps, which are easily transported by one 
man, and also in larger sizes where the lamp, through the medium of a hose, 
can be placed in any satisfactory location, the generator being some distance 
away. These lamps are made in all sizes up to 5,000 candlepower. The 
catalogue includes complete tables of sizes and gives the price of each 
arrangement. 


Couper, Drart Gears AND STEEL CastinGs,—A loose leaf catalogue with 
most susbtantial covers, printed on exceptionally highly finished paper, 
which brings out the details of the illustrations to the very best advantage, 
is being issued by the Gould Coupler Company, 341 Fifth Ave., New York. 
This catalogue contains 146 pages and is arranged to show in large size, 
retouched, half-tone illustrations, line drawings and concise descriptive 
matter the large assortment of car and locomotive parts manufactured in the 
various malleable iron and steel casting plants of this company. The first 
part of the book is given up to freight couplers of the Gould pattern, which 
has more than kept pace with the modern requirements. Following this 
are friction draft gears, in which section are included drawings showing 
the application of this gear to different types of cars. Next follow cast 
steel body and truck bolsters and cast steel end sills, followed by cast steeel 
truck frames. Hartman ball bearing centre and side bearings are then 
considered, this section including comparative tests carried out in some 
detail and deductions as to the saving in coal and water possible by the 
use of bearings of this kind. Phantom views of journal boxes clearly 
illustrate the internal arrangement and advantages of the Gould insert 
journal box lid. The next section of the catalogue covers the same parts 
and appliances as furnished for passenger cars and here are also given 
friction and spring buffers, standard vestibules, etc. The section on locomo- 
tive equipment includes couplers for tenders and pilots, buffers and journal 
boxes for tenders. The next section is on electric traction appliances and 
shows the Gould radial buffer and swing coupler. Steel locomotive and car 
axles are illustrated and briefly commented upon. Several pages at the end 
of the catalogue are given up to the apparatus of the Gould Storage Bat- 
tery Co. for car lighting. This catalogue is furnished with the idea of 
furnishing a busy man with exactly the information he requires with the 
least expenditure of time. It is substantial and suited for hard usage, 
while at the same time being most attractive in every particular. 








NOTES. 


Grip Nut Co.—E. R. Hibbard, president, accompanied by his wife and 
son, left Chicago July 28 for a ten weeks’ trip to the Orient. 


T. H. Symincton Co.—E. H. Symington has been appointed mechanical 
expert of the above company and will be located in the Chicago office of 
the company, 316 Railway Exchange. 


Ratitway STEEL Sprinc Co.—It is with profound regret that we have to 
chronicle the death of William H. Silverthorn, president of the above com- 
pany. Mr. Silverthorn was 61 years of age, and died at his home in Paines 
ville, Ohio, on August 13. 


C. W. Hunt Co.—Arrangements have been made by the above company, 
of New York, builders of coal handling, conveying and hoisting machinery, 
by which their business on the Pacific Coast will be handled by the San 
Francisco Bridge Company, with offices at 865 Monadnock Building, San 
Francisco, Cal. This company has just completed a coaling station in San 
Francisco for the government. 





Locomotive SuPERHEATER Co.—It is announced that the above company 
has acquired the United States and Canadian rights under the basic patents 
upon fire tube superheaters. There are in successful operation or in course 
of construction in Europe over 6,000 of these superheaters and in America 
more than 800 have already been installed. These patents include the i 
ventions of Messrs. Wilhelm Schmidt, H. H. Vaughan, A, W. Horsey 
Francis J. Cole and others. The principal office of the company is located 
in the Hudson Terminal Building, 30 Church Street, New York. 
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All Steel Pullman Cars 





THE PULLMAN COMPANY HAS PERFECTED A DESIGN 


FOR ALL STEEL SLEEPING, PARLOR, CLUB AND 


PRIVATE CARS, WHICH PERMITS THE USE OF A STANDARD UNDERFRAME COMPLETE AND MANY 
OTHER STANDARD PARTS FOR ALL CLASSES OF CARS. THE FOLLOWING DESCRIPTION AP- 
PLIES PRINCIPALLY TO THE SLEEPING CARS. 





The Pullman Company now has in service on the Pennsyl- 
vania over 300 all-steel cars, representing about half the steel 
equipment required for operation on this system in connection 
with the New York terminal project. The cars are being placed 
in service as fast as they can be built and cover three varieties of 
sleeping cars, parlor cars, observation cars, club cars and pri- 
vate cars. 

These cars are radically different fron: the first steel sleeper 
built and named for the Jamestown Exposition,* where it was 
exhibited. This car is remarkable for the almost imperceptibie 
effects the subsequent continuous service has left upon it. How- 


tural strength and built five club cars very similar to the present 
standard designs. 

The cars now running and under construction as per the de- 
signs here reproduced probably exemplify the highest develop- 
ment of the steel car building art. In general characteristics, 
appearance and over-all dimensions all classes of these cars are 
identical. The outside elevation is square with pressed prism 
plate combination gothics and deck lights, continuous sash rest, 
round-top high windows of pressed prism plate glass, interlock- 
ing steel sheathing of 114 in. face below the letter board, Pull- 
man standard roof, hood and vestibule. The outside is painted 
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AN ALL STEEL PULLMAN SLEEPING CAR. 


ever, its construction was so heavy as to cause doubts in the 
minds of railway motive power and operating officials as to its 
practicability. Realizing this, the Pullman Company endeavored 
to secure a lighter construction without any sacrifice in struc- 


* See AMERICAN ENGINEER, April, 1907, p. 1380. 


INTERIOR VIEW OF SLEEPING CAR. THE CEILING IS FLAT. 
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Pennsylvania standard colors and striping so as to secure a 
uniform train appearance. 

The body of these cars weighs on the average 100,000 pounds 
and the two trucks 43,500 pounds. This is a very creditable re- 
sult, the total service weight being but from 12 to 15 per cent. 











INTERIOR VIEW OF PARLOR CAR. A BEAMED CEILING IS USED. 
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FRAMING. P Wereeceteooweeoe eo A woe een ec Otheen tet we 
The car is framed to meet M. C. B. recom- ° 
mendations for steel passenger equipment, the : 
same as the Pennsylvania all-steel equipment * : 
with which these cars are to run. The center . 
sills are designed to carry all of the load and . 


resist the service end-shocks. The weight of 
superstructure and loading is transferred to the 
center girder at the ends, by the large combined 
platform and bolster casting and at two inter- 
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SECTIONS AT CANTILEVER AND CROSSTIE. 


gnediate points on each side, by cast steel canti- 


Jevers. 


x 


The center sills, spaced 18 in. apart, are fish- 


bellied, built up of.a 30x % in. top cover plate; 
2 upper flange angles 4x 3x % in.; 2 web-plates 


10 in. deep, continuous between end castings; and 2 bottom flang: angles at the top of the web than at the bottom, together 





401.932. 








= é i ee 
e 3 Side Elevation %s 
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THIS UNDERFRAME IS SUITED FOR FOURTEEN DIFFERENT TYPES OF 
CARS. 


5/16 in.x1 ft. square inches at the center of the car. The use of heavier | 


angles 3 x 3 x 3¢ in.. The whole section provides an area of 50 with the heavy cover plate, raises the neutral axis so that it i: 
Pe. eee . e . ° . ‘ 
* See AMERICAN ENGINEER, June, 1907, p. 232; July, 1907, p. 260. almost concentric with the line of action of the resultant ené 
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VIEW OF FRAMING FOR SLEEPING CAR. 


shock. The bending stresses due to eccentric end shock are thus 
almost eliminated and to the lading stresses but slightly more 
than the direct compressive end shock stresses need be added to 
obtain the total stress. 

The careful disposition of the metal ‘n the underframe mem- 
bers, thus permits the building of the whole underframe, with a 
complete covering of floor-plates, under 30,000 Ibs. in weight. 

This design of underframe, shown in the illustration, will fit 
under 14 different types of cars without any modification what- 
ever—a feat of interchangeability. The alignment of center 
and side-sills is permanently assured by the frequent use of 
pressed steel transverse cross-ties. The same cross-ties, together 
with floor stiffener angles placed between them, serve as web 
stiffeners and splices for the floor girder plates which extend 
from side-sill to center-sill and from end to end of car. This 
construction produces an admirable floor-girder well suited for 





resisting the tendency of buckling sidewise, as a whole. 

The large platform and bolster-casting is used for the whole 
structure and detail of the underframe from the buffer-beam 
to about 12 feet behind the body end-sill. This casting serves 
for buffer-beam, platform-sills, safety-chain and pipe-anchors, 
buffing-housing, trap-door and step-supports, body-end-sill, draft- 
housing, center-sills, double-body-bolsters, side-bearing-braces, 
center-plate-bearing, and center-sill-splice. It avoids a multi- 
plicity of parts and riveting and withal weighs but 5,150 pounds. 
It was designed and built by the Commonwealth Steel Co. The 
center-sill-splice or the connection of the structural sills to the 
casting, comes approximately at the point of inflexion of the 
total bending moment on the center-sills, making it eminently 
safe. 

The transverse cantilevers are of cast steel with a center-sill 
separator between the web-plates, the whole being securely tied 








VIEW OF UNDERFRAME. THE COMMONWEALTH STEEL COMPANY'S COMBINATION CASTING IS USED. 
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Section at A-B 
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VARIOUS SECTIONS AND DETAILS OF SIDE FRAMING FOR STEEL PULLMAN CARS. 
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PLAN OF TWELVE-SECTION ALL STEEL SLEEPING CAR—THE PULLMAN COMPANY. 


together top and bottom by a 6 x % in. cover plate, besides be- 
ing riveted directly through. 

The underframe is used for the floor framing direct; above 
the 1/16 in. floor girder plate is placed a 1 in. layer of magnesia 
insulation, separated by longitudinal furring strips, to rigidly 
support the % in. keystone flooring. Over the keystone metallic 
































tinuous 5 in., 11.6 Ib. Z-bar, which section provides the readiest 
methods of fastening the floor to the side girder, of closing the 
bottom of the side wall and attaching the sheathing. The upper 
chord is a 4 x 7/16 x 134 in. continuous dropper bar (Jones and 
Laughlin) and the web is formed of % in. steel plates 2 ft. 11% 
in. deep in three lengths per side. The side girder, theoretically, 
is a continuous beam of three spans, 
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flooring is spread a 3@ in. layer of flexolith. This floor weighs 
about 45 pounds per square foot. 

On the platform, the floor is simply a % in. plate covering 
the casting with % in. rubber tiling on top. The floor of the 
car is not subject to any noticeable vibration and is a good non- 


‘onductor of sound. 
Tue Sipe GIrper. 


Due to the use of interlocking steel sheathing, the side girder 
1s placed inside of the car. The lower chord or side sill is a con- 





DETAILS OF VESTIBULE. 





sill to deck-sill, so that they form 
the lower deck carlines. The win- 
dow posts are U-shaped of 1/16 in. 
in. steel and extend from side-sill 
to lower deck eave. From this point to the deck-sill extends a 
special % in. pressed carlinc, forming the lower deck roof joint 
and the attachment of roof to body of car. 


Tue Deck GIRDER. 


A continuous 3/32 in. steel plate punched out for ventilators, 
screens and deck lights forms the deck plate. Securely riveted 
to it at the bottom is a 3 x 3 x 3/16 in. angle forming the deck- 
sill and at the top a drawn steel chord forming the eave and 
water table. The girder is stiffened by upper deck posts of 
2 x 3 x 3/16 in. angles. 


THE Roor. 


Three varieties of carlines are used in the upper deck, all 
made of % in. pressed steel. The main carline is of U-shaped 
section and upon it is made the joint of the inside finish. The 
carline is furred with agasote and drilled for the finish to screw 
to it. The intermediate carline is of Z-shaped section and is 
simply one-half of the main carline, which #s used to save weight 
and for the fastening of transoms. The roof joint carline is of 
1g in. pressed L-shaped steel and is used to attach the roof to 
the car. 

All three types are riveted to the deck-plate through pressed 
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end flanges, the rivets taking both the deck-plate and upper-deck 
chord. 

Running longitudinally from end of car to end of car, in the 
center of the roof is a 1 x I x % in. T-bar securely riveted to 
each carline, preserving their alignment and forming the attach- 
ment for the longitudinal roof sheet flanges and the joint cover. 

In the roof there are no rivets whatever extending from the 
outside to the inside to work loose and leak; even the connec- 
tion of the lower-deck roof sheets to the deck-plate is outside. 
The sheets being split in the center are of a size easy to secure, 
and the flexible joint allows for temperature changes. 

INsIpE FINISH. 

Inside finish of steel and agasote, in a very unobtrusive de- 
sign, with conventional stencil decoration is employed. Fire- 
proof agasote is used for upper-deck ceilings, lining of upper 
berth, section partitions, and section wainscoting. 

Vermilion inside sashes, sash rests, window and curtain stops, 
and seat back mouldings are used. The bunks are all-steel con- 
struction, as are the seats; they are painted a burnt red and 
mottled in finish, which destroys the effect of the flat color, but 
does not endeavor to imitate wood graining. The upper-deck in 
all cars is flat, the lower in the parlor cars is likewise flat with 
ceiling beams. 


INSULATION. 


The whole car is in reality a double insulated air space, due to 
the use of “resisto” insulation inside of the cellular sheathing 
and outside of the steel lining. This insulation is 3% in. hair 
felt sandwiched between sheets of asbestos. Besides the above, 
the section wainscoting and berth lining still further separate the 
passenger from the cold outside walls. 

LIGHTING. 

Provision for electric light only is made and the cars are wired 
so that either train line or axle device can be used. The great 
majority of the cars have not had axle devices applied to them 
as yet. 

TRUCKS. 


The trucks are of the newest cast steel type, using Lappin steel 
backed brake shoes, Creco beams, McCord boxes and lids, M. C. 
B. 5 x 9 in. axle, 36 in. Paige wheels, Woods’ roller side bear- 
ings and Commonwealth Steel Company’s castings. The bolster 
springs are 5-ply 4 x 7/16 in. steel 36 in. long and the equalizer 
springs of three-coil 9 x 13 in. of 1%, 1 1/16, 11/16 in. rod. 

Westinghouse high speed brake is employed using two cylin- 
ders and braking trucks independently to 90 per cent. of the light 
weight of car. 


SPECIALTIES. 


Among the specialties are the following: Garland ventilators, 
exposed Durer hoppers, Knapp sash locks (inside sash), flush 
sash lifts and post springs (outside sash), Perfection sash bal- 
ances, Brown metallic weather stripping, Forsyth ring offset 
shade fixtures, Pitt drawbars, Westinghouse draft gear, Acme 
diaphragms, vestibule roller curtains and fixtures, National steel 
trap doors and Pantosote Company’s Agasote for inside finish. 








CO-OPERATIVE PLAN OF ENGINEERING INSTRUC- 


TION. 





The scheme of instructing students in engineering and similar 
subjects on the co-operative principle, whereby a certain amount 
of practical work under regular every-day working conditions is 
combined with the theoretical instruction in the school, which 
was originated by Professor Schneider and installed by him in the 
University of Cincinnati, has attracted widespread attention and 
is being received with so much favor that other schools and col- 
leges are taking up the idea and devising variations of the orig- 
inal plan to suit the special conditions in each case. 

Among the latest of these is the University of Pittsburgh, 
which has originated a new idea whereby the students get the 





usual amount of instruction in the college and at the same time 
get three months each year of practical work in one of the 1n- 
dustries around Pittsburgh. In the latest bullettin of the Uni- 
versity this plan is described as follows: 


“It has been a matter of common observation in connection 
with the educating of young men who enter the engineering ac- 
tivities that those who spent their vacations while at school in 
engineering offices and industrial establishments have been better 
prepared for entrance upon their life’s work than their fellow 
students of otherwise equal abilities who devoted their time ex- 
clusively to school work. The contact with the engineering ac- 
tivities, even in this subordinate way, gives the student of engi- 
neering an insight into practical affairs which not only makes 
him of more immediate use to his employer upon graduation from 
school, but also fits him to pursue his studies to better advantage 
while in school. 

“If the student of engineering is thus benefited by such chance 
work as he may be able to get during vacation periods, then it is 
evident that he will be benefited still more by pursuing a system- 
atic course in which the instruction in school is interspersed with 
suitable outside practical work. 

“The technical graduate who has taken school work only has 
no adequate knowledge of the organizaticn which makes it pos- 
sible for many men of diverse employment to work together as 
a single unit in the accomplishment of a desired result, or the 
system that is necessary for tying togethér interrelated depart- 
ments for the attainment of economic production; nor does he 
even know as a beginner how to apply the knowledge at school 
in a manner altogether satisfactory to his employer. 

“Because of this unpreparedness of the average technical grad- 
uate, a number of large corporations have established student 
apprenticeship courses for the benefit of such graduates as seek 
employment with them. 

“The engineering schools and the companies who employ their 
graduates are thus working independently in their efforts to pre- 
pare young men for entrance upon their life’s work. Since both 
school and future employer have the common aim to fit the young 
man for efficient service at the minimum of cost in time and 
money, it is evident that the best results cannot be had by in- 
dependent action but by co-operation. 

“The University of Pittsburgh because of its splendid indus- 
trial environment is most favorably situated to apply this co- 
operative principle to the education of young men who are pre- 
paring to enter the engineering industries. Instead of keeping 
the young man away from the actualities of his life’s work for 
a period of four or more years prior to graduation, as is the gen- 
eral custom of engineering schools, the Ccmmittee on the School 
of Engineering have matured a co-operative plan whereby the 
student, while spending in school the amount of time usually de- 
voted to instruction in our best engineering’ institutions, will 
work four terms of three months each, in the engineering 1n- 
dustries of the Pittsburgh District. By this plan the student gets 
the usual theoretical course and in addition twelve months of 
practical work, all in the space of four years, the school work 
being arranged so that successive groups of students will tur- 
nish continuous service to the employer.” 


The schedule of work on this co-operative plan is as follows: 

During the first three terms (of from 11 to 12 weeks each) 
the class is together at the college. In the fourth term of that 
year it is divided, one-half taking the college work and one-half 
the practical work. The first term of the following year these 
halves are alternated and the college work is repeated for the 
half of the class which was working in the shop during the pre- 
vious three months. During the next term the sections change 
places again, as do they also in the third term. In the fourth 
term of this year the class is united in the college work. During 
the four terms of the next year the sections alternate regularly 
and at the end of this year their shop work is completed and 
the three terms in the following year are devoted entirely to the 
work in the college. This gives the classes the regular 12 terms 
in the college work and in addition four terms of practical work 
in the shops during which time they are earning sufficient to 
largely reduce the net cost of their education. 





TAKE THE SCHOOL To THE SHop.—The fundamental principle 
underlying this work is the thing I want to try to impress upon 
you; that is, that the prime feature of apprentice training is in 
the shop and not in the school. In order to get successful me- 
chanics and successful engineers, you have to take the school to 
the shop and not attempt to take the shop to the school.—Prof. 
Schneider at the General Foremen’s Convention, 





British Locomotive Development 


A DISCUSSION OF THE RECENT CHANGES IN LOCOMOTIVE 


DESIGN IN GREAT 
AND 


BRITAIN, THE 
THE METHODS 


PROBLEMS 
DEPARTMENTS BEING 


SOLVE THEM. 


WHICH ARE CONFRONTING THE MOTIVE POWER 
EMPLOYED TO 
sy R. H. Rocers. 
. 


A time-honored misconception exists among even prominent 
railroad men of this country that train service in the British 
isles cannot be taken seriously in view of the light loads behind 
the engine; absence of grades and curves, etc., etc., and so deeply 
have these erroneous ideas become rooted that it is practically 
impossible to secure serious consideration of a subject which at 
the present time is certainly not lacking in interest. There is 
more of a parallel between conditions here and abroad than can 
possibly be estimated without thorough siudy on the ground, and 
the problems which confront them are every bit as difficult of 
solution as those with which we are so familiar at home. 

During a recent trip abroad the writer rode on engines of 
many British railroads, and he has seen the locomotive on more 
than one occasion ahead of a train weigiiing over 400 tons. The 
ordinary passenger trains of the London and Northwestern; the 
London, Brighton and South Coast; the Midland, and others 
average about 280 tons weight behind the engine, and the time 
of even the unimportant trains is very fast. There are grades 
as steep as I in 40, for a short distance, and rises of I in 100 
are not unusual! on practically any railroad of Great Britain; 
that is, any railroad can exhibit such gradients. The roads as 
a whole are far from being level as billiard tables, as many of 
us have been led to believe, and they are not altogether straight 
either, although there is, of course, far less curvature than in 
the United States. 

The railroad question of the hour in England is to provide or 
develop power to continue the justly renowned fast schedules, 
which for so many years have been in vogue, while the load 
behind the engine has increased at least 40 per cent. since 1900 
When we reflect that the 5.30 p. mM. train from London to Crewe 
on the Northwestern, which consisted in that year of 230 tons, 
on a schedule of 3 hours and 10 minutes, now weighs 350 tons 
in 17 minutes faster time, some idea can be gained of the altered 
circumstances which a few years have brought forth and of the 
demand which has been imposed on locomotive designers to meet 
them. Increased power has become an absolute necessity, not so 
much through increase in speed, but by increase in the weight 
of rolling stock in proportion to the passengers carried. The 
slow appreciation on this side of the water of these changed 
conditions has served to obscure the fact that British locomotive 
practice is at present in the throes of a metamorphosis which 
will revolutionize existing equipment, and a mention of what 
has been done in the transformation of old, and the evolution 
of new types of engines, is not lacking in interest. 

Probably one of the most significant changes in motive power 
generally in England within the last few years has’ been the 
practical retirement of the compound engine. When the twentieth 
century opened the 3 and 4-cylinder compounds held sway on 
the London and Northwestern from Carlisle in the north to 
London in the south, while from Carmarthen in the far west 
to Peterboro in the east trains were dependent upon these ma- 
chines for their. motive power. All the late Mr. Webb’s five 
classes of 3-cylinder compounds—Experiments, Dreadnoughts, 
Teutonics, Greater Britains and John Hicks were at work, as 
well as a number of his 4-cylinder Jubilees, one of which had 
appeared in 1897 as a 4-cylinder simple engine. These engines 
were doing fairly good work, but after 1900 the loads increased 
so rapidly as to outclass each type of engine almost as soon as 
it appeared, and in consequence a very large proportion of the 
€xpress trains were double-headed. 

No more startling change in motive power on a single road 
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in such a short time could possibly be noticed than in this con- 
nection. No line has scrapped as many types of express engines 
during the past six years as the Northwestern. The old single- 
wheelers, and all the 3-cylinder passenger compounds, except 
three of the John Hicks, are no more; many of the 2-4-0 Prece- 
dents have disappeared; a number of the 4-cylinder compounds 
have been radically altered, and two at least have been rebuilt 
as simple engines. As all of these engines have since been re- 
placed some idea may be obtained of the enormous outlay which 
this purely experimental work entailed, but the London and 
Northwestern owns 2,967 locomotives; its authorized capital is 
$653,865,603, and its revenue is $75,523,519, so it readily found 
the money. 

It is interesting in this connection to note that although the 
Northwestern had for years at the head of its locomotive depart- 
ment Mr. Webb, the staunchest adherent of the compound prin- 
ciple, it was practically in the lead to dispense with compound- 
ing, and now all British locomotive engineers appear to regard 
the compound with disfavor, at least for passenger trains. It 
is quite true that the records of valuable experiments and tests 
made on many English roads definitely prove that compounding 
gives an appreciable, though small, saving in freight, and pre- 
sumably for slow and heavy passenger trains, but they certainly 
yield no encouragement for fast express work. 

The repudiation, or at least the seeming failure of compound- 
ing in Great Britain, and there only among foreign countries, is 
a puzzle certainly difficult to explain. All over Europe we find 
compounds—especially of the 4-cylinder balanced type—employed 
for trains at all speeds, including some with 60 miles per hour 
start to stop runs, with various loads over all kinds of gradients, 
sometimes very heavy ones. The same is true in India where 
“de Glehn” engines are reported to be doing splendid work in 
both freight and passenger service. 

It is of interest to discover that recent Great Western practice 
shows that the success of some French end other engines is due 
not to the fact that they are compounds, but rather to certain 
other admirable features. The “de Glehi:-du Bousquet” locome- 
tives were the first engines which combined the perfect balance 
of four cylinders with ample boiler space, large heating surface 
and very high steam pressure. When tried on the Great West- 
ern they gave satisfaction in most ways, but one drawback was 
soon apparent; the steam entered the low pressure cylinders in 
a state which owing to the fall in pressure and temperature was 
little better than water, and after doing its work there more of 
it was exuded as liquid than went off through the exhaust. In 
other words, the weak point of these admirable compound en- 
gines was their compounding! 

Of course, compound engines would gain quite as much and 
probably more in economy through superheating than simples 
do; therefore the above mentioned defect in the “de Glehn” 
would be lessened thereby, and if a re-heater could be fitted be- 
tween the high and low pressure cylinders it might be cured alte- 
gether. But, though no doubt this could be done, there is the 
bugbear of back pressure to be faced, which such a contrivance 
seems bound to increase. If compounds be finally abandoned im 
British practice for express work the writer believes from his 
observations that back pressure will be the count on which they 
are condemned. 

The thought occurs that the opposition of the locomotive run- 
ners to the compound engines had probably as much to do with 
their failure in England as the same spirit practically defeated 
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their purpose in this country. The writer knows that the old 
4-cylinder type (not Mallets) had few friends on the Baltimore 
and Ohio, the Erie and other roads with which he has been con- 
nected, and although the comment wds not so audibly expressed 
on the other side it was amply in evidence. With the locomo- 
tive the engineer is 2 main factor. If you have the most power- 
ful and efficient locomotive that can be produced, a big differ- 
ence will appear in performance and efficiency according to 
whether the engineer is skilful, but above all whether he is in 
sympathy and accord with the device at hand. An engineer on 
the Midland railway explained to the writer that notwithstand- 
ing the proverbial care taken of all locomotives in England he 
scarcely had the compound assigned to his run for three days 
in the week. The principal trouble was with cylinder packing 
and metallic packing blows, and while these were being period- 
ically repaired he was given a spare compound in not so good 
condition. Since a simple erigine has been placed on the run 
he made 189 consecutive days with it, 206 miles every day. 

It would be interesting to know whether Mr. Bowen-Cooke 
is of the same mind that he was some ten years ago, when in 
his lucid and instructive book he advocated general compound- 
ing, and highly praised the principle as applied by Mr. Webb, 
then his chief on the Northwestern. He may have been right, as 
it does not follow that the late superintendent’s failure, any 
more than M. de Glehn’s success, was wholly due to compound- 
ing. Mr. Cooke is now in a position to make his own experi- 
ments in the light of much new experience, and avoiding his 
former chief’s mistakes may yet design an engine which will 
vindicate the compound principle, although the latter is certainly 
fast becoming a dead letter in the United Kingdom, 

It is difficult to fully explain the unpopularity of compound- 
The favor 
of the compound locomotive on the continent is partially due to 


ing, but two important factors must be mentioned. 


the necessity for obtaining a low pressure exhaust, so that the 
fire is not torn to pieces. In England, however, with better 
coal, that factor does not so much apply, and the majority of 
locomotive superintendents find it better in the end to trust the 
engineers to work their engines to the best advantage, without 
any of the restrictions which compounding may impose upon 
manipulation of the engine. 

The compounds become supplanted on the London and North- 
western by what are known as Precursors and Experiments, the 
first of which was turned out ef the Crewe works in 1904. These 
engines have inside cylinders 19 in. x 26 in. They are of the 
4-4-0 type, with driving wheels 6 ft. 9 in. diameter, steam pres- 
sure 175 pounds; heating surface 2,009 sq. ft., and grate area 
22.4 sq. ft. The Experiment, 4-6-0 type, left. the Crewe works 
in May, 1905, and are of the following dimensions: cylinders, 19 
in. by 26 in.; driving wheels, 75 in.; boiler pressure, 175 pounds; 
heating surface, 1,970 sq. ft., and grate area, 25 sq. ft. The total 
weight of engine and tender in working order is 102.75 tons. 
These engines are called upon to work loads far above anything 
regularly encountered on any other main line in England, al- 
though, of course, at a lower speed and over an easier road 
than the Great Western. 

For instance, they are regulariy employed on the West Coast 
Scotch express, which makes the 406 miles from London to 
Glasgow in 8 hours and 15 minutes, averaging about 50 mules 
an hour from start to finish. On this run engines are changed 
at Rugby, Crewe and Carlisle, the latter change being from the 
Northwestern to the Caledonian, which engine takes it the re- 
maining 103 miles to Glasgow without a stop in 114 minutes. 

Some features worthy of mention are the length and width 
of the coaches, of which eight generally compose this train. They 
are 65 feet, 6 inches long, and g feet wide, the entire length of 
the train over buffers being 556 feet. This complete train, which 
includes two dining cars, is vestibuled throughout, with side 
aisles or corridors, and weighs about 38 tons. It was built at 
Wolverton in 1908 and constitutes a radical departure from the 
former English type of carriage. The train is steam-heated on 
the direct system, there being a controlling valve in each com- 
partment, enabling the passengers to regulate the temperature. 


The luminant employed is electricity generated on Stone’s sys- 
tem. 

As may be appreciated from the above brief description of a 
famous run, the Precursors and Experiments are efficient en- 
gines. Three hundred and eighty tons hauled at a speed often 
exceeding 72 miles an hour is no mean performance, and these 
trains are marvels of punctuality, but even after all this good 
showing Mr. Cooke is not resting, because these successful en- 
gines were designed by the late Mr. Whale, and he is planning 
a daring type of his own. These will be 4-6-2 tank type, and 
the writer designates the idea as daring as it seems rather in- 
consistent to put up a tank engine on such a scale. Unfortu- 
nately the dimensions were not obtainable when the writer was 
at Crewe, but it appears that the tanks will hold about 1,700 
gallons of water, and the coal capacity of the bunker will be 
about three tons. It is a matter of little moment how much the 
tanks contain as the Northwestern is replete with track troughs, 
but there is not much appeal in the small capacity of the coal 
bunker. However, engines are changed frequently, as has been 
mentioned, the longest stretch being from Crewe to Carlisle, 140 
miles, and they may be able to get through. 

Tank engines for some reason not apparent to the writer are 
becoming tremendously popular in that country in all classes of 
service, although none have been yet evoived on the ambitious 
lines proposed by Mr. Cooke. They do splendid work on the 
suburban and shorter runs, but, from an American viewpoin> 
the design scarcely appears consistent for long and hard non- 
stop service. The writer observed one of these recently on the 
Brecon and Merthyr railway which being typical in its dimen- 
sions is worthy of some special mention. It was one of four, 
of the 0-6-2 type built by Robert Stephenson & Co., Ltd., of 
Darlington, to the design of the Locomotive Superintendent of 
the above road, Mr. James Dunbar, for working heavy mineral 
traffic. The test performance, which the writer was fortunate 
enough to witness, consisted in the hauling of 11 ten-ton freight 
cars, fully loaded, and a brake van up a grade of 1 in 40. The 
principal dimensions of this engine were as follows: cylinders, 
18% in. by 26 in.; coupled wheels, 4 ft. 6 in.; radial wheels, 3 
ft. 6 in.; fixed wheel base, 15 ft. 3 in.; total wheel base, 21 ft. 
9 in.; heating surface, tubes, 1,296 sq. ft.; heating surface fire 
box, 120 sq. ft.; total heating surface, 1,416 sq. ft.; grate area, 
21 sq. ft.; working pressure, 175 pounds. The adhesive weight 
in working order is 54 tons, 6 cwt., and the total weight 67 tons. 
The tanks have a capacity of 1,740 gallons, and the bunkers will 
accommodate 3 tons of coal. These engines are fitted with auto- 
matic vacuum brake so that they can be used, if necessary, in 
working passenger trains. 

It is impossible within the confines of a single article to make 
full mention of the vast strides which have been made on all 
of the railroads of England, and some little prominence was 
given to the London and Northwestern because the writer be- 
lieves it to be one of the greatest and most progressive lines 
in the United Kingdom. Its management has not been handi- 
capped by blind adherence to ancient ideals which has charac- 
terized many of the others. It was the first to abolish, or prac- 
tically abolish, the time-honored side door compartment carriage 
in favor of the much more sensible corridor car, and although 
the corridor is on the side and the compartments exist as of 
yore, the train can be traversed from end to end, and it is only 
a question of time before the aisle will be found in the center 
of the car as in our practice. In the through service the North- 
western was the pioneer in abolishing the second class carriage 
and improving the third to at least equal the second, and many 
of the remaining trunk lines are fast following in the wake of 
this improvement. 

The writer has no intention of asserting that the next few 
years will bring about a revolution in favor of American stand- 
ards on English railroads, but the trend seems to be certainly in 
that direction. Caste lines have been largely eliminated, to 
which the new arrangement of the cars mvtely attests, and many 
of the old traditions have been rudely shattered. This is notice- 
able in the slow but sure growth in favor of the outside cyfin- 
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ders; fairly comfortable cabs in iieu of the former wind shields, 
and a much more simple arrangement of the cab fittings. Al- 
though in connection with the latter feature there is still much 
to be absolutely condemned, the fact remains that the improve- 
ment which only a few years has brought about is startling. 

It was noticeable in the Crewe shops, and in the Swindon 
works, that far less money is thrown away in repairs than was 
formerly the practice. The definition “thrown away” is about 
the only real measure of the situation, because pedestal binders 
were actually planed, put into a vise and draw-filed and polished, 
and bolt heads under the engine where no one could possibly 
see them had their hexes filed to a gauge and polished. This 
has all been sensibly dispensed with, and no doubt the money 
saved in classified repairs put to a better purpose. The resent- 
ment which formerly prevailed against equalizers has largely 
disappeared. The writer recalls that on a former visit to Eng- 
land in 1899 he did not notice a single set of equalized driving 
springs. He spoke to Mr. John McIntosh, Locomotive Superin- 
tendent of the Caledonian at that time, regarding the omission 
of this very useful device, but it appeared that the perfection of 
the roadbed was considered sufficient to warrant hanging the 
springs independently. There are many equalized engines in 
England at this writing. The engineers of the London, Brighton 
and South Coast say that the riding of the engines has been 1m- 
proved fifty per cent., and the records of the running sheds or 
roundhouses show a diminished application of springs of about 
one hundred per cent. The mention of these things is simply to 
emphasize the presence of the wave of common sense reform 
which, although long delayed, we have all felt some day would 
sweep over English railroad practices. 

What the future will bring forth can only be conjectured, but 
the writer firmly believes that the British locomotive of 1920 will 
be as far removed from what is running there now as the Pre- 
cursor of to-day is from the Webb compound of 1900. There 
will be eleven cars before long on the Scotch expresses, as there 
are frequently now on the American boat train specials. The 
economics of present day administration discountenance the split- 
ting of trains into sections with the resultant double expense, 
and insist on adequate power to move them as a single unit. 
This may explain why midnight oil is now being burned in the 
motive power offices of the great railroads where only a short 
time ago after hours they were as gloomy as the tombs 

So many elements enter into the making of success or failure 

of an express engine under twentieth century conditions of speed 
and load, that it needs long trial and muck investigation to settle 
which are the exact things that make an engine’s work good 
or bad. For example, with the old D slide valves the latest Swin- 
don engines would never have given the results which they now 
yield; piston valves, giving a big opening for a small movement 
of the valve itself, are essential with exhaust ports of 10 inches 
in the two cylinder engines, or 8 inches in the 4-cylinder ones; 
and it is just these big ports and a free cxhaust throughout, that 
makes them such remarkably speedy machines. 
Mr. Churchward designed these engines, both in Atlantic and 
ix-coupled form, which preserved all the good points of the 
“de Glehn” and another, viz., the Walschaert valve gear, but 
hey are “non-compounds.” These were cheaper to build and 
ilso proved most economical engines in actual working. It was 
thought at first that 225 pounds of steam must be wasteful when 
used only once, but worked with an early cut-off in very long 
cylinders, this has not proved so in practice. Under any condi- 
tions they were found able to do all, and rather more, than the 
“de Glehns” had done, at least in England, and at less cost. One 
special advantage claimed for the “de Glehn” was that at starting, 
Or when a special effort was needed on a hill, live steam could 
be sent into the big low-pressure cylinders. The Swindon 4-cyl- 
inder engines, however, working without this advantage, give 
wonderful up-hill speeds, rising to 67 miles an hour on a grade 
Steeper than I in 200, with a good average load. 

Some time ago there was considerable discussion relative to the 
advisability of lowering the pressure on the “super-heated” 6- 
coupled engines of the Great Western, but this project has been 
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finally abandoned and the original pressure will be maintained. 
No doubt the combination of so high a pressure with hot and 
quite dry steam does mean the drying up of oil when that is 
supplied in the ordinary way. It was quite in evidence in connec- 
tion with some of the 2-8-0 class on the Great Western and on 
one of these engines the pressure was lowered by about 20 
pounds and it proved a distinct gain, but for fast passenger work 
the “spring” in high pressure steam is of unquestioned value, 
and with their usual ingenuity the Swindon works staff have 
met and overcome the lubrication difficulty They are now fitting 
a jet of (wet) steam, which as the inlet valves open discharges a 
spray of oil into the cylinder. It is thonght that wherever the 
steam is blown a drop of oil is also carried, and this means a 
complete lubrication of the piston’s path as it moves at every 
stroke. 

The ingenuity displayed by its motive power men prestiges 
well for the future of the English locomotive. Much has been 
done, but much more remains, and the present is the crucial 
period. It is unfortunate that more uniformity of ideas does not 
prevail among the various designers such as might be secured by 
the presence of an association of scope corresponding with the 
American Railway Master Mechanics, and doubly unfortunate 
that so much money has been needlessly spent on weird types 
of engines which scarcely had even an experimental value. 

It is now largely realized, however, that simplicity and general 
reliability are far more important features than refinements of 
design, and special devices can rarely be employed. It is known 
that the heavy corridor train from a novelty has now become an 
institution, and it is appreciated that the 4-6-0 or 4-6-2 type is 
the most efficient to handle it with economy and with dispatch. 
The ground thus narrowed down to a working basis, for passen- 
ger service at least, effectually eliminates the single driver freaks 
and other monstrosities which got along fairly well when the 
carriages were shells and five of them made up a train, but admit 
of no more comparison with the modern locomotives of the Great 
Western to-day than a hansom does witn a taxicab. The British 
traveler, although not inclined to be unduly critical, now demands 
something vastly better than his presumed to be adequate facili- 
ties of a decade ago, and the management of the various rail- 
roads are sincere in their intention to give it to him without the 
sacrifice of one solitary minute of running time; hence the out- 
come is awaited in much curious expectancy by those who have 
made any study of the situation. 








Motor ConTRoL For MacHINe Toots.—Equally important with 
the choice of motors is that of control. In selecting the control 
it is necessary to consider the nature of the work, its accessi- 
bility to the operator, the method of attaching it to the tool and 
in some cases its relative position to other tools; for instance, 
an open type starting rheostat should not be exposed to danger 
of short-circuit from flying chips. In the majority of cases, a 
shunt motor of 34 h.p. and less would be started by a switch. 
Exceptions to this would be motors on tools that must be gotten 
under way slowly, and grinders driven y direct-current motors 
for reasons of safety. With adjustable-speed motors, care should 
be taken to throw the switch on full field. Series motors up to 
8 h.p. or even larger can be started by switch. Exceptions to 
this would be cranes and tools requiring a certain amount of 
armature speed regulation. Larger motors, for tools where 
starting service is infrequent or not severe, and for lineshafts 
and for group drivers, would be satisfactorily operated with a 
dial type controller, which is cheaper than the drum controller, 
provided, however, that the controller is placed in a protected 
position —Chas, Fair before A. S. M. E. and A. I. E. E. 





LEATHER BELTING.—Single belts will stand a stress of 60 pounds 
per inch of width with occasional taking up and will have a fairly 
long life, provided the pulleys are not too small. The permissible 
stress for double and triple belts is 105 and 150 lIbs., respectively. 
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Heavy Pacific Type Locomotives 


VANDALIA LINE. 


Until recently an Atlantic type locomotive having a total 
weight of 185,000 lbs., weight on drivers of 107,500 lbs., cylin- 
ders 21 x 26 in., and a maximum tractive power of 24,650 lbs., 
has been the standard class of passenger locomotive used on 
the Vandalia Line. During the past few years, however, the 
requirements in passenger service have increased to such an 


handle more than twelve cars to a train. Officials of the road 
report that the service with the trains of that size have been 
very satisfactory and gives every indication that there will be 
no difficulty in meeting the more severe requirements which 
will be put upon them in the winter time. In their report, the 
officials make particular mention of the easy riding qualities of 
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LOCOMOTIVE THAT PULLS A TWELVE-CAR TRAIN AT 65 MILES PER HOUR. 


extent that a heavier locomotive than can be provided in the 
Atlantic type is now needed to handle certain of the trains. In 
consequence, in ordering new passenger equipment from the 
American Company in 1909, it was 
decided to include four heavy locomotives of the Pacific type to 
be used on some of the most important trains. 


Locomotive December, 


Prior to the advent of these engines, the Vandalia was one 
of the few important roads in the country on which the Pacific 
type locomotive had not been adopted for at least the most diffi- 
cult passenger service. In fact, because of the favorable ser- 
vice conditions on this line, both the freight and passenger 
traffic have hitherto been handled altogether by the lighter 
classes of motive power. The Mogul type of engines is at 
present the standard class for freight service, and the equipment 
includes the heaviest examples of this type so far constructed. 
The last Mogul engines built for this road by the American 
Locomotive Company had a total weight of 187,000 lbs., 159,300 
lbs. on driving wheels, 21 x 28 in. cylinders, and a maximum 
tractive power of 33,300 lbs. 

The engines here illustrated have now been in service for 
two months on the St. Louis Division. Although designed for 
fourteen car trains, they have not up to date had occasion to 








the engines, stating that they ride remarkably well at a high 
rate of speed (60 miles per hour and upward). They are oper- 
ating under easy grade and curvature conditions. There are, to 
be sure, a number of portions of the road of from three to ten 
miles long where the curves are numerous; but the sharpest 
curve on the division is only 3 deg. 48 min., and there are long 
straightaway stretches with very few curves. 

As to the grades, the total rise between St. Louis and Summit, 
a distance of 217.8 miles, is only 474 ft. This rise, which is 
against eastbound traffic, is accomplished by a series of short, 
easy ascents over rolling territory with long stretches of prac- 
tically level track in between. Practically the only grade of 
any consequence against eastbound traffic lies between Reels- 
ville and Almeda, Ind., where in a distance of approximately 8 
miles, the total rise is 216 ft. giving an average gradient of 
0.503 per cent. Going in the other direction, the grade condi- 
tions are still easier, there being several long, easy slopes in 
favor of westbound traffic. 

The following table gives a record cf eight typical runs of 
some of the most important trains between Indianapolis and 
Terre Haute, and the latter place and St. Louis: 











(Tons) ; 
- Tot. Sched. Tot. — — Lee . High- ‘ 
= Terminals Dist. No. of wt. time, Run. time, water ; us coal sq. ft. est. Exhaust 
fi | Date. of Run Mi. cars. train, incl. incl. stops | used. = perhr. | gratearea speed tip Diam. Remarks. 
aie incl. stops Gals. lbs. | bs. pr. hr. M H.P. 
eng 
21 7-12  Indpls. to 73 10 800 1 hr. 1 hr. 5700 , 7000 | 4200 74.5 60 6” Eng. steamed poorly. In 
10 Terre Haute. 42 min. 40 min. diana coal, heavy rain. 
14 7-13 | Terre Haute 73 10 825 1 hr. 1 hr. 5700 7000 3818 67.5 60 6’ Indiana coal. 
10 to Indpls. 50 min. 50 min. 
21 «8-3 = Indpls. to 73 12 $25 1 hr, Lhr. | 6000 7000 3965 70.2 65 6%” | Indiana coal. 
10 Terre Haute. 42 min. 46 min. 
14 8-4 | Terre Haute 73 11 875 1 hr. 1 hr. 5700 5200 2885 51.0 60 6%” ‘ Indiana coal, heav fog 
10 to Indpls. 50 min. 48 min. and mist 
21, 84 | Indpls. to 73 8 715 1 hr. 1 hr. 5100 6000 3830 67.8 65 6%” Indiana coal, fine and 
10 Terre Haute. 42 min. 34 min. } dirty, heavy quarte:ing 
wind. 
7 8-12 | Terre Haute 175 7 650 4 hrs. 4 hrs. | 12400 | 13000 3065 54.6 75 6%" | Indiana coal. 
10 to St. Louis. 30 min. 13 min. 
20 813 | § Louis to 175 8 740 4 hrs. 4 hrs. | 14200 | 15500 3720 65.9 75 6%” Hard Running Train 
20 Terre Haute. 11 min. 11 min. Ill. Coal. 
21 818 | Imdpls. to 73 9 710 1 hr. 1 hr. 5900 6000 | 3750 66.3 75 6%’ Indiana coal, rain and 
10 Terre Haute. | 42 min. 36 min. quartering wind. 
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When the engines were first put into service it was necessary 
to make some minor changes in the front end arrangement, 
which was the Vandalia standard. After that the engines 
steamed freely and no trouble was experienced. 

“Schedule Time” and “Running Time” in the above table in- 
cludes in each case all stops. Trains 21 and 14 between Indian- 
apolis and Terre Haute make three and two regular stops, re- 
spectively. While between Terre Haute and St. Louis train 
No. 7 makes four regular stops, and train No. 20 three. From 
this table it is apparent that these engines have no difficulty in 
maintaining the train schedules. 

An examination of the figures for the coal consumption in- 
dicates that the engine was not pushed to the limits of its 
capacity on any of the runs. From this table it will be noticed 
that the highest rate of coal consumption per square foot of 
grate area per hour (which was calculated from the data fur- 
nished by the railroad company) is only 74.5 lbs. The figures 
for the total amount of coal used per trip, in view of the ton- 
nage and speed maintained, are also very creditable. 

Although the design incorporates no new or unusual features, 
it is an excellent example of a straightforward, well propor- 
tioned design carefully worked out to meet the particular con- 
ditions of service for which the engines were intended. That 
the engines are well adapted to meet the requirements, is shown 
by the train records in the above table. The design is entirely 
new and follows in general the builders’ standard practice. 

As far as the cylinders and running gear are concerned, it is 
practically identical with the engines of the same type built by 
the American Locomotive Company for the Pennsylvania Rail- 
road,* the use of which on the Vandalia road was prohibited by 
the limit of 55,000 pounds for the allowable load per driving 
exle. The principal differences between the two designs are a 
reduction of the boiler pressure from 210 to 200 lbs. and use 
of a smaller boiler and firebox, the boiler of the Vandalia loco- 
motive being 76% in. in diameter outside at the first ring; while 
this dimension in the Pennsylvania locomotives is 7934 in. The 
boilers of both locomotives are of the straight top type, and the 
tubes in each case are 21 feet long. 

In regard to the firebox, that of the engines here illustrated 
is 108% in. long by 75% in. wide, having a grate area of 56% 
sq. ft.; while that of the Pennsylvania locomotive is 111 in. long 
by 801% in. wide, and has a grate area of 61 8/10 sq. ft. 


These modifications in design result in a reduction of 14,000 
Ibs. in the total weight of the locomotive. The Vandalia engines 
have a total weight of 256,000 lbs. as compared with a total 
weight of 270,000 lbs. for the Pennsylvania locomotives. 

Although the reduction of 10 Ibs. in the boiler pressure re- 
duces the maximum tractive effort of the engines here illus- 
trated 2,600 lbs., as compared with that of the locomotive built 
for the Pennsylvania, at 60 miles per hour there is only 600 
Ibs. difference between the tractive efforts of the two locomo- 
tives calculated in accordance with the builders’ formula. 

The general design is shown in the accompanying illustrations 
and the general dimensions and principal ratios are given in the 
following table: 


GENERAL DATA. 


IRD Re oie nos oh aie stale Wee Ginn wae oe Sane ss eae saan saewee 4 ft. 8% in. 
eC CGCU CE. ot Lieb ne eu hub w haan oda eded dis eai be watacker Passenger 
et Nt A EOS a a ols Sich g nine Gada esac AGaGh Cae Bit. Coal 


Lem RAS ONS K Oba Saag edn sehen cdc eae ee 31,800 lbs. 


MVCIBME 30 WOPKINE OFdEE o.oo 6 s.< ss 0is:0esccso0:0s00svecacsesces 256,000 lbs. 
SESE MA MURS ha ish sn icanah anise baw Sioa niesaSeR ee 162,000 Ibs. 
Weight of engine and tender in working order.............05- 401,900 lbs. 
UMN NRNES EWR 5 0S ick co seu Chan asua diceawckacschaweud 13 ft. 10 in. 
EE EDEN SS Coes lcd echaauicababbecseeeauaser 35 ft. 2% in. 
Wheel base, engine and tender............cccccccccccececsece 66 ft. 5 in. 
: RATIOS. 

Weight on drivers — tractive effort.........ccccecccccccccccccccccces 5.10 
eM = PBOIIME RIOT Es os sie is 6 61 5:0.61 015 4:s sis sis wiswoadvdeuieeasacsiper 8.05 
Tractive effort X diam. drivers + heating surface...........eeeeeee 580.00 
MAMI MMCRTINGS Buriace -- Prate: area... ... ssc. csecccccvceecsaceverc 77.50 
Firebox heating surface -- total heating surface, per cent............ 4.43 
Weight on drivers + total heating surface............ccceececcceeees 37.00 
Total weight + total heating surface............cccec cece cee ccuccs 58.50 
NAN ETRE BGs in 5 a. vinin: cise 6 wine d's 4 60 0b bob SSeS OLE 13.60 
Total heating surface vol. cylinders............cccesccccseccccece 322.00 
ee RIOR = AOI” MNNIEETIO ns soc ain o5c. sc A 4buis 600 ba-<sessbaXacecea we 4.15 
a CYLINDERS. 

SCE Re RAE apy enc ak wulcre «ows cas CORA Rw kde aanias kha donee Simple 


I a ha 24 x 26 in, 








VALVES, 
WOUME ats io 55 6 510s awlsn meee GaSe SESS 5 DEW wENE RAE Reel ed SUMS SEER Piston 
i MPO LET OT COE TT CTT Tee ee ree eee 14 in 
RNG RERUEL isc svcin ned cnet as caverwetseeeeeereeneneees iatee oe 6% in, 
NP TEIN Sao x's. 5o Sands Wilaes aod MESSE FRE RAN ERS SO Nee On CRON 1% in, 
ne ee OTC PE ee POP OC Te Pre rere % in, 
RN BE OE MIE sg 5s 56 nie cd View eo tiny 54s cea N ERR eos SORE SA SESE 4% in 
WHEELS. 
SOTIUE: SOT MET NE S56 5 ako skccev ns bens o4¥.dgeecabeneseueeeed 80 in. 
eeeerenee: WORE OE GUNG ooo os vo. 6 o:5c.5incbns een et usudecsssekeneakeon 4 in, 
Driving journals, main, diameter and length................ 10% x 14 in. 
Driving journals, others, diameter and length..............000+ 10 x 14 in, 
SRR COME RCE, SENOS 6 oi s.6 io 6c co 5kcdsse cee es sa ten deneaeced 36 in. 
RE TS ER oc ncta anak 6 1 Sa)es ee Geunes bale eaecaieeeee 61%4 x 12 in. 
Bi ee  .  PRUE TREE E CURE CR EE EOE Ce 55 in. 
Re ARTI TOE ig 6.5.0 Sas cin cu samece On eaeneuneseon 8 x 14 in. 
BOILER. 
RORNO Si a Sasaicns ain, a sina bra a Wisia ww.die:alb-clb alae baa Wms aaa wele eRe ee awn Straight 
lo Bek ee re rrr errr 200 lbs. 
Se ne RE RUN DOR oa 55 6 6.5 000s dss deses duce we eeneess 76% in. 
ioe ee ee errr rrr rrr ere rer. 108% x 75% in. 
POEONGK DUNNE, THACMICE 6 6 oi)56s.cs vic cicccdsecessndosccedvcs ¥% and -‘% in. 
ee AEN eT eT rere reer errr eee 4% in. 
Tebes, Demmer Ghd Ouislde MAMET e665 ccccccs ceccscescsscece 383—2 in. 
en PUNE oo oss i 6a/s och eake aol Hck pean RRR ea eek eee eee 21 ft. 
BUR MOTTO, DEK, oo :c'0sie as 0b 00s cee Ses enesscecteresces 4,195 sq. ft. 
BRR ATONE! OOK 6 6.6 bin 00 sees cn widees suveacieseeseceswwn 194 sq. ft. 
Se NINE. "MUNIN 6 505 0.0:56:04.5.40500s oe sedansseeseceent ease 4,389 sq. ft. 
OE EE RES eer Te Trees errs er ere ee 56% sq. ft. 
ee Se rr rr rer re rrr rrr rere rr te 20 in. 
Smokestack, height Qbove TA). ..ccccccccvccecdesececcccces 14 ft. 1034 in. 
TENDER. 
ci PP Terr ree ere rey TL re TT ree err ee eT Waterbottom 
SP ee Cie PEP ECT E TE RTT TTR E Ee 10 and 12 in. channels 
RR? INE ova oin 66 Fido oS hab 0cnins sWbeceedndeeeeeherwenaceas 36 in, 
Journals, diameter and length ........cccescccccccescocseceses 5% x 10 in. 
MUROEE SORE  Wiiack a0 'csck casas se sice bine siewnidine ewes waren eeeen 7,500 gals 
SSORE CRIINEG 6:55a sid ads 5 6505s Swiss OA Ks is0lo's aioe SSeS Gis Se tee ees 12 tons 








THE STANDARDIZATION OF MOTOR DRIVES FOR 
MACHINE TOOLS. 





At the Rochester convention of the National Machine Tool 
Builders’ Association the Committee on the Standardization of 
Motor Drives for Machine Tools made a report of progress of 
its negotiations with the committee of the American Association 
of Electric Motor Manufacturers. Seven points have been 
agreed upon, but the final adoption of the new standard prac- 
tice by the two associations has not yet come up for formal 
action. The schedule as agreed upon is as follows: 

1. Horsepowers.—It is thought that the following horsepowers 
will meet practically all the requirements of electric drives for 
machine tools: 1, 1%4 (for D. C. only), 2, 3, 5, 7%, 10, 15, 20 
and 25. Though it was agreed that horsepowers more than 25 
and less than I are used, it was not thought advisable to em- 
body them at the present in the attempted standardization, but it 
was held out that they might be embodied some time in the future 
among the standardized sizes. 

2. Voltage.—It is recommended that for D. C. motors 115 and 
230 volts be adopted as standard, and for A. C. motors 110 and 
220 volts. 

3. Horsepower Ratings for Drives—It is recommended that 
the horsepower ratings for machine tool drives be the standard 
ratings of the American Association of Electric Motor Manu- 
facturers—i. e., (a) that motors be given the continuous con- 
stant horsepower rating where approximately standard load con- 
ditions exist; (b) for adjustable speed motors used for inter- 
mittent service the standard two-hour continuous duty rating be 
used for ordinary shop conditions, and that the name plates of 
such motors indicate the time as well as horsepower ratings of 
the motor, and further that the horsepower be figured at the 
high as well as the low speed for adjustable speed service. 

4. D. C. Motors.—It «is the recommendation of the joint com- 
mittee that constant speed motors, adjustable speed with a range 
of 2 to 1, and adjustable speed motors with a range of 3 to I, 
be included in the attempt at standardization. It is the opinion 
that this will cover practically all the requirements of the ma- 
jority of machine tool manufacturers, and these ratios are rec- 
ommended for the guidance of tool and motor designs. 

This does not exclude the occasional use of motors with a 
different speed range, such as 4 to I, or even more, but it was 
the opinion of the committee that motors with a higher range 
of speed than 3 to 1 are not used to a sufficient extent and are 
not so absolutely necessary for machine tool construction, as to 
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include them among the standardized motors. 
5. Speeds.—The following table of speeds is recommended as 
the standard for adjustable speed D. C. motors: 


Hp. 2:1 $:1 
Ee Te ee re ee 900—450 900—300 
as 64k un eeaeee etek nuaweuennees 900—450 900—300 
Beccecwdbaseceseudcabaeneweeene 1,200—600 1,200—400 
POUT RUT TOC CT OO C To re 1,200—600 1,200—400 
5. PTT TCT Ee TTT err Tr re rer 1,200—600 1,200—400 
Diicacseereindes bacuweeweceewes 1,200—600 1,200—400 
OEP CTT TT eT EC TT Tee 1,500—750 1,500—500 
Didéwwe 04 0b0s0be seawcueeseeneds 1,500—750 1,500—500 
rer rrr ry creer reer re 1,500—750 1,500—500 
BS6ivesceeReeeveiarateiweeneuse 1,500—750 1,500—500 


The tendency of the electrical manufacturers is of course 
toward higher speed motors, but it was thought desirable by the 
committee to hold out for lower speeds, on account of mechan- 


ical difficulties in gear and chain driving when higher speeds are 
used. The schedule as given above is a compromise, and will 
allow of motor drives with reasonable linear speed of first driv- 
ing gears, and limits the number of revolutions of the motor to 
within the limits given by chain makers for the proper speed 
of their chains. 

6. A. C. Motors.—It is recommended that the following table 
of polyphase 60-cycle A. C. motors be adopted: 


ECCT CTE 906 and 600 Gi assscusccdvads 1,200 

90 BPs cccccccccccess 900 and 600 © Bis ceccwccecdes 1,200 

BO Wie ce ccdwsescias 900 and 600 D Biiiacwecasvquwese 1,200 

IO Dehitcctadeccacs 1,200 and 600 ER Wei ecnsdanneacnas 1,800 and 1,200 
PH BBs ccccccvsdces 1,200 and 900 


7. For the consideration of the constant speed A. C. motors, 
60 cycles is to be used as the basis. 








DESIGN OF BRAKE LEVERS. 





A chart for the determination of the width and other features 
of brake levers devised by Fred. W. Pennington, Westinghouse 
Air Brake Co., appeared in the June issue of the Air Brake 
Magazine, and is reproduced below. With this diagram it is 
possible to quickly obtain the width through the middle pin 


divided by 2 andthe corresponding force multiplied by 2 before 
proceeding as shown in the above example. In this diagram the 
effect of the pin hole on the strength of the lever is neglected. 








Motor Car For SOUTHERN Ramtway.—The Southern Railway 
Company is having built a McKeen motor car which will have 
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hole when the forces on the lever, the thickness, and the dis- 
tance between pin centers are determined. The thickness should 
be such that the bearing pressure between lever and middle pin 
shall not exceed 23,000 Ibs. per sq. in. (M. C. B.). 

The following example will illustrate the use of the dia- 
gram: Assuming a lever 1 in. thick with arms 20 in. and 15 In. 
in length, and forces at the ends of the arms, 7,500 and 10,000 
lbs. respectively; first, locate the line at the right of the dia- 
gram corresponding to the force of 10,000 lbs. and follow this 
line to its intersection with the vertical line, 15 in.; then move 
horizontally to the “stress curve,” moving vertically from this 
point to the line marked “1 in. thick.” By following a hort- 
ontal line through this point to the left side of the chart, the 
ever width is found to be 6% in. The same result, of course, 
would be obtained by using the force, 7,500 Ibs. and 20 in., the 
corresponding length of arm. 

[(n case the arm of the desired lever is greater in length than 
25 in., which is the limit of the diagram, this length should be 


N 


— 





do 
for) 
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an extreme length of 72 feet 1o inches, and will be divided into 
four compartments, one to accommodate the engine, the baggage 
and express room, and two passenger compartments designed for 
the separation of the races, one having a seating capacity of 
forty and the other of eighteen. These compartments will have 
separate entrances, and each will have its own lavatory, water 
cooler, and other conveniences. The body of the car is of all 
steel construction, of torpedo design. 


INTELLIGENT WorKMEN Cause No Trous_e.—The more intel- 
ligent our workmen are, the less trouble they will give us. It 
is the floating element which causes trouble. The really skilled 
mechanic wants to rise on his own ability and when he sees that 
the manufacturer gives him the opportunity to better himself, 
by showing individual effort, he is apt to become a persistent 
and loyal member of the organization under which he is work- 
ing.—B. M. W. Hanson before the Hartford Mfrs’ Assoc. 





Locomotive Performance on Grades of Various Lengths* 


IT IS GENERALLY RECOGNIZED AMONG PRACTICAL OPERATING MEN THAT LOCOMOTIVES SEEM TO 
DECREASE IN POWER OR GET TIRED ON VERY LONG GRADES. THE AUTHOR INVESTIGATES 
THE CAUSES OF THIS CONDITION AND DETERMINES THE POINT OR DISTANCE ON THE 
GRADE WHERE THIS GENERALLY OCCURS 


By Bevertey S. RANDOLPH. 


While engaged in such studies some years ago the attention 
of the writer was attracted by the fact that the usual method 
of calculating the traction of a locomotive—by assuming from 
20 to 25 per cent. of the weight on the drivers—was subject to 
no small modification in practice. 

In order to obtain a working basis, for use in relation to this 
feature, he undertook the collection of data from the practical 
operation of various roads. The results are given in Table 1, 
from which it will be seen that the percentage of driver weight 
utilized in draft is a function of the length as well as the rate 
of grade encountered in the practical operation of railways. 

In this table, performance will be found expressed as the per- 
centage of the weight on the drivers which is utilized in draft. 


tice from 1880 to the present time. 
obtained from the “Catalogue of the Baldwin Locomotive 
Works” for 1881, to which have been added some later figures 
from “Record No. 65” of the same establishment, and also some 
obtained by the writer directly irom the roads concerned. 
taken thus at random, the results may be accepted as 
representative of American practice. 

Attention should be directed to the fact that the performance 
of the 10-30 E, Consolidation locomotive on the Lehigh Valley 
Railroad in 1871 is practically equal to that of the latest Mallet 
compounds on the Great Northern Railway. In other words, in 
the ratio between the ability to produce steam and the weight 
on the drivers, there has been ne change in the last forty years. 


Most of the data have been 
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TABLE I. 


This is calculated on a basis of 6 lb. per ton of train resistance, 
for dates prior to 1880, this being the amount given by the late 
A. M. Wellington, M. Am. Soc. C. E.,* and 4.7 Ib. per ton for 
those of 1908-10, as obtained by A. C. Dennis, M. Am. Soc. C. 
E.,f assuming this difference to represent the advance in prac- 

* From the Proceedings of the Amer. Soc. Civil Engineers, April, 


The paper, of which a liberal extract is here given, 
any meeting. 


+“The Economic Theory of —r" 7 ee ra 
t Transactions, Am. Soc. C. E., \V L, p. 


1910. 
was not presented at 


1887 Edition, p. 502. 


This would indicate that the figures are not likely to be changed 
much as long as steam-driven locomotives are in use. What 
will obtain with the introduction of electric traction is “another 
story.” 

These results have also been plotted and are presented in 
Fig. 1, with the lengths of grade as abscissas and the percentages 
of weight utilized as ordinates. The curve sketched to represent 
a general average will show the conditions at a glance. The 
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results may at first sight seem irregular, but the agreement is 
really remarkable when the variety of sources is considered; 
that in many cases the “reputed” rate of grade is doubtless given 
without actual measurement; that the results also include mo- 
mentum, the ability to utilize which depends on the conditions 
of grade, alignment, and operating practice which obtain about 
the foot of each grade; and that the same amount of energy due 
to momentum will carry a trata further on a light grade than 
on a heavy one. 

There are four items in Table 1 which vary materially from 
the general consensus. For Item 9, the authorities of the road 
particularly state that their loads are light, because, owing to 
the congested condition of their business, their trains must make 
fast time. Item 10 represents very old practice, certainly prior 
to 1882, and is “second-hand.” The load consisted of empty coal 
cars, and the line was very toriuous, so that it is quite probable 
that the resistance assumed in the calculation is far below the 
actual. Items 15 and 17 are both high. To account for this, it 
is to be noted that this road has been recently completed, re- 
gardless of cost in the matter of both track and rolling stock, 
and doubtless represents the lighest development of railroad 
practice. Its rolling stock is ail new, and is probably in better 
condition to offer low resistance than it will ever be again, and 
there were no “foreign” cars in the trains considered. The train 
resistance, therefore, may be naturally assumed to be much less 
than that of roads hauling all classes of cars, many of which 
are barely good enough to pass inspection. As the grades are 
light in both cases, this feature of train resistance is larger than 
in items including heavier grades. Attention should be called 
to the fact that a line connecting the two points representing 
these items on Fig. 1 would make only a small angle with the 
sketched curve, and would be fractically parallel to a similar 
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FIG, I. 


line connecting the points represented by Items 13 and 16. There 
is, therefore, an agreement of ratios, which is all that needs 
consideration in this discussion. 

Wellington, in his monumentai work on railway location, pre- 
sents a table of this character. The percentages of weight on 
the drivers which is utilized in draft show the greatest irregu- 
larity. He does not give the length of the grades considered, so 
that it is impossible to say how far the introduction of this 
feature would have contributed to bring order out of the chaos. 
In his discussicn of the table he admits the unsatisfactory char- 
acter of the results, and finally decides on 25 per cent. as a 
rough average, “very approximately the safe operating load in 
regular service.” He further states that a number of results, 
which he omits for want of space, exceeds 33 per cent. The 
highest shown in Table 1 will be found in Item (0.06 mile, 0.066 
grade), showing 33 per cent. There is no momentum effect here, 
as the grade is a short incline extending down to the river, and 
the start is necessarily a “dead” one. The reports of Item 3, 
which shows 31 per cent., and Item 5, which shows 27 per cent., 


state specifically that the locomotive will stop and start the loads 
given at any point on the grade. 

The results of a series of exoeriments reported by A. C. Den- 
nis in his paper, “Virtual Grades for Freight Trains,” previ- 
ously referred to, indicate a utilization of somewhat more than 
23 per cent., decreasing with the speed. 

All this indicates that the general failure of locomotives to 
utilize more than from 16 to 18 per cent. on long grades, as 
shown by Table 1, can only be due to the failure of the boilers 
to supply the necessary steam. While the higher percentage 
shown for the shorter grades may be ascribed largely to mo- 
mentum present when the foot of the grade is reached, the 
energy due to stored heat is responsible for a large portion of it, 

When a locomotive has been standing still, or running with 
the steam consumption materially below the production, the 
pressure accumulates until it reaches the point at which the 
safety valve is “set.” This means that the entire machine is 
heated to a temperature sufficient to maintain this pressure in 
the boiler. When the steam consumption begins to exceed the 
production, this temperature is reduced to a point where the 
consumption and production balance. 

The heat represented by ths difference in temperature has 
passed into the steam used, thus adding to the energy supplied 
by the combustion going on in the furnace. The engines, there- 
fore, are able to do considerably more work during the time 
the pressure is falling than they can do after the fall has ceased. 

The curve in Fig. 1 would irdicate that the energy derived 
from the two sources just discussed is practically dissipated at 
15 miles, though the position of the points representing Items 16, 
18, 19, 20 and 21 would indicate that this takes place more fre- 
quently between 10 and 12 miles. From this point onward the 
performance depends on the efficiency of the steam production, 
which does not appear to be able to utilize more than 16 per cent. 
of the weight on the drivers. The diagrams presented by Mr. 
Dennis in his paper on virtual grades, and by John A. Fulton, 
M. Am. Soc. C. E., in his discussion of that paper, indicate that 
similar results would be shown were they extended to include the 
distance named. 

From this it would appear that a locomotive is capable of 
hauling a larger train on grades less than 10 miles in length than 
on longer grades, and that, even when unexpectedly stopped it 
is capable of starting again as soon as the steam pressure is 
sufficiently built up. Conversely, it should be practicable to use 
a higher rate of ascent on shorter grades on any given line 
without decreasing the load which can be hauled over it. In 
other words, what is known as the “ruling grade” is a function, 
strictly speaking, of the length as well as the rate of grade. 








SHops Not Attractive to Epucatep Boys.—There does not 
seem to be any unity of action throughcut the country to pro- 
duce more mechanics in a systematic way, and too little earnest 
thought has been given to make the machine shops in particular 
attractive to the American educated boy. One of the chief 
reasons, I believe, is that the wages offered to an apprentice boy 
under modern conditions are entirely too low, and we often get 
our labor supply from the emigrant office and the street instead 
of from the graduating class of the American schools—B,. M. 
W. Hanson before the Hartford Manufacturers’ Association. 


Trst Your Steam GaAuces ReGcuLarty.—There was a recent 
locomotive boiler explosion in the yards of the National Lines 
of Mexico at Monterey, killing nine men, including the engineer 
and the night roundhouse foreman. The entire firebox end was 
blown off, shearing the double row of rivets in the barrel of the 
boiler, the crown sheet being torn across, and the fire box and 
outer shell were found 100 yards away. The boiler was built 
in 1897, but the sheets were apparently in good condition. It is 
generally believed that the cause was excessive pressure, as it 
is known that the steam gauge was out of order, and perhaps 
the safety valves also. 
































































































































































































































































































































How Burning Screenings Affected the Shop Output---and Why. 





IN A SHOP WHERE THE MACHINES ARE ALL BELTED TO A LINE SHAFT, ANY VARIATION IN THE SPEED 
OF THE SHAFT IS OF COURSE ACCOMPANIED BY A CORRESPONDING VARIATION IN THE OUTPUT 


OF THE TOOLS. 


IN ONE SHOP THE SUBSTITUTION OF SCREENINGS FOR LUMP COAL IN 


THE POWER PLANT REDUCED THE LINE SHAFT REVOLUTIONS OVER 26 PER CENT. 
THE AUTHOR EXPLAINS THE CAUSE AND HOW IT WAS CORRECTED. 


By V. T. K. 


A certain locomotive repair shop has in its power house four 
return tubular boilers rated at 100 horsepower each. Lump coal 
had been burned under these boilers up to last winter, when 
an order came that thereafter screenings would be furnished 
exclusively. A change to finer grates was the only alteration 
made in the boilers. 

A fair trial soon made it clear that with this fuel the boilers 
would not furnish sufficient steam to run the plant to its full 
capacity. The line shaft of the machine shop had been running 
208 revolutions a minute, but now the boilers at the very best 
would only furnish sufficient steam to run it 160; in fact, when 
the peak load came on it often dropped zs low as 95 revolutions 
a minute. A careful study of the whole plant soon revealed the 
trouble, which proved to be where the everage head of a loco- 
motive repair shop would hardly look fer it. 

In the first place, it was found that the boilers had been work- 
ing under a load above that of their rated capacity before the 
change in coal took place. From the records it is known there 
was 3,904 lbs. of coal burned per hour under the boilers previ- 
ous to the change in coal. The ordinary grades of coal obtained 
were of the cheap variety, having a heat value of only 10,430 
B.t.u. per pound. Steam at 150 lbs. gauge contains 1,194 B. t. u. 
per pound. Allowing 60 per cent. boiler efficiency there will be 
evaporated (10430 X 60) + 1194 = 5.24 pounds of water per 
pound of coal as fired giving (3904 X 5.24) + 30 = 683 
boiler horsepower developed by that amount of coal. The boil- 
ers, therefore, have been worked 70 per cent. over their rated 
capacity. 

The grate area of the four boilers, as first installed, was 140 
square feet, but this was subsequently shortened by some one 
that thought he knew what he was about. Probably he heard 
somewhere that by reducing the grate area a hotter fire could 
be had, but lost sight of the fact that the draft must be increased 
in order to force the required supply of air through the reduced 
grate area, which in this case could not be obtained unléss the 
stacks were made higher or some mechanical draft resorted to. 
The air space between fingers of the grates was 36 square feet, 
and after the alteration of the grate, 28 square feet; the area 
had been altered just the oppusite to what it should have been. 
The draft in the furnace before the change in fuel had been 
.31” of water and the corresponding velocity in feet per second 
35, while, after the change to the fine coal the draft was .18” of 
water and the corresponding velocity 25 feet per second. The 
amount of air entering the furnace thrcugh the grates before 
the change amounted to 35 X 60° X 36 X .60 = 2,721,600 cu. ft. 
per hour, and after the change it was 1,307,840 cu. ft. per hour; 
the amount of air required for complete combustion of that 
amount of coal should be 3904 X (34 + .0747) = 1,776,320 cu. 
ft. per hour, that reduced the draft power 

1,770,320 — 1,307,480 
° = 26% 
1,776,320 

Consequently the boiler horsepower was reduced in the same 

proportion, or 





os X 206 = 277 EP. 
And also the speed of the line shaft in the machine shop would 
be reduced to 208 — (208 * .26) = 154 rev. per min., which 
comes close to what the average speed actually was. 
Now, these figures are theoretical; the actual supply of air to 
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the furnace through the grate was a good deal less at times, as 
was evidenced by the speed of the line shaft falling off to 95. 
This can be accounted for with the reasoning that the screen- 
ings did not have a heat value of 10,430 B.t.u., and that over 
60 per cent. of the screenings being nothing but fine coal dust, 
which packs very readily, closing up the air space, thereby de- 
creasing the number and the size of the voids in the bed of fire 
to practically nothing at the instant the fire was being fed, and 
not until the volatile matter had been distilled off enough to ren- 
der the solid matter porous, did the air gain access to the fur- 
nace. 

The result of this condition in the power house, which of 
course was corrected as soon as it was definitely located, was 
to increase the time and cost of the whole output of the shop 
in the same ratio. A machine job whick previously had taken 
an hour would take about 15 minutes longer and cost 46% cents 
instead of 38 cents. A locomotive which was scheduled for 15 
days would require 19 days unless overtime was resorted to. 
The actual results did not always show just this variation, as the 
shop was not exactly balanced, but the general effect was to 
increase the time and cost about 26 per cent. 








STEAM TURBINE ELECTRIC LOCOMOTIVE. 





On the main lines of the Caledonian and North British Rail- 
ways, a steam turbine electric locomotive, built for this com- 
pany by the North British Locomotive Co., Ltd. from the de- 
signs of Mr. Hugh Reid, has recently undergone preliminary 
trials. This locomotive was briefly described by Mr. Reid in his 
presidential address to the Glasgow University Engineering Soct- 
ety of last year, as follows: 


“Steam is generated in a boiler of the ordinary locomotive 
type, which is fitted with a superheater, and the coal and water 
supplies are carried in the side bunkers and side water tanks at 
both sides of the boiler. The steam from the boiler is led to a 
turbine of the impulse type running at a speed of 3,000 revolu- 
tions per minute, to which is directly coupled a continuous- 
current variable voltage dynamo. The dynamo supplies current 
and pressures varying from 200 to 600 volts to four series-wound 
traction motors, the armatures of which are built on the four 
main or driving axles of the locomotive. The exhaust steam 
from the turbine passes into an ejector condenser ,and is, to- 
gether with the circulating condensing water, delivered eventually 
to the hotwell. As the steam turbine requires no internal lubri- 
cation, the water of condensation is free from oil, and conse- 
quently is returned irom the hotwell direct to the boiler by 
means of a feed pump. The water evaporated by the boiler 1s 
therefore returned to the boiler again and again, and the supply 
of water carried in the tank is actually circulating water for 
condensation purposes. This cotidensing water is circulated 
within practically a closed cycle by means of small centrifugal 
perrps driven by <cuniliary steam turbines placed alongside the 
main turbine and dynamo. The cycle of the condensing water is 
from the tanks through the first pump, then through the con- 
denser, where it becomes heated in condensing the exhaust 
steam, then to the hotwell. From the hotwell it passes through 
the second pump to the cooler, situated in front of the locomo- 
tive, where the full benefit of the blast of air caused by the 
movement of the locomotive, aided by a fan, is utilized for 
cooling the hot circulating water. After passing through the 
cooler, the water is returned to the supply tanks ready for 
further service. 

“The condensation of the exhaust steam deprives the locomo- 
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tive boiler of the usual exhaust blast which induces the draft 
through the fire-box and boiler tubes. In the experimental loco- 
motive the induced draft is replaced by forced draft provided 
by means of a small turbine-driven fan. The fan is placed 
within the cooler, so that it will deliver hot air to the boiler fire, 
and at the same time assist the current of air through the cooler. 
The small switchboard and the instruments required, the con- 
troller for grouping the four motors in series—series parallel and 
parallel, according to the draw-bar pull to be exerted—and the 
regulator for controlling the voltage in the electrical circuit, and 
consequently the speed of the train, are all placed on the driver’s 
platform within easy reach. 

“The foregoing comprises the main and auxiliary machinery of 
this experimental locomotive. The whole is mounted upon a 
strong underframe, which is carried upon two eight-wheeled 
compound trucks so constructed that they will easily negotiate 
curves. Each truck carries two of the four driving motors 
already referred to. As the engine is intended for express pas- 
senger main line work, it is hoped to obtain comparisons from 
its actual working with the performances of the reciprocating 
steam locomotives, especially as regards the relative consumption 
of fuel and water, and also as to the efficiency of transforming 
the energy of steam into draw-bar or train pull, as well as the 
relative rapidity of acceleration under the old and new systems. 

“Most of the component parts of this steam turbine electric 
locomotive have already proved themselves effective and effi- 
cient in other applications, and the novelty lies in the combina- 
tion of the different elements of which the locomotive is com- 
posed. The expected results in this case should not, therefore, 
be so problematical as in an invention where the novelty is in 
the details, and it is the question of the cost of the locomotive 
which most troubles the patentees or raises any doubt as to its 
free adaption. It is only when the attempt is made to substitute 
an electric for a steam locomotive that we realize at what a 
very moderate first cost the steam locomotive can now be pro- 
duced in up-to-date establishments with modern machinery and 
scientific organization in comparison with any arrangement in- 
volving the use of expensive electrical apparatus.” 








DIES FOR SHEARING SQUARES ON STAYBOLTS. 





At the Readville shops of the New York, New Haven & Hart- 
ford Railroad a set of dies have been devised for application to 
a Hilles & Jones No. 2 shear, which permits the cold shearing 
of the squares on the ends of staybolts being done in a very 
rapid and satisfactory manner. 

Two sides of the squares are sheared in the first operation by 
cutters of small inserted tool steel pieces set into a head of the 



























faces being at 90 degs. and used when cutting the other faces. 
With this arrangement the ends of 100 staybolts can be squared 
in an hour. 








AUTOMATIC AIR HOSE CONNECTOR. 





A new design of automatic air hose connector has been pat- 
ented by Howard W. Thomas, of Charleroi, Pa., that differs in 
many particulars from any of the designs now existing. Refer- 
ence to the illustration will readily show the general features 
of this arrangement, which uses the trough scheme for centering 
the head and an inclined face for the abutting connectors. This 
connector also automatically closes off the air when uncoupled 














Section A-B 
AUTOMATIC HOSE CONNECTOR. 


aud in many particulars is the lightest and simplest arrangement 
that has been designed. 

In its essential features it consists of a tubular stem guided 
by a flange on the end of the train pipe, this stem having an 
enlarged end guided inside of the train pipe by two lips sliding 
in grooves, to prevent its turning, which acts as a stop and 
also as a valve for closing off the air. When this stem is forced 
in sufficiently, ports in its side permit the passage of air from 
the train line. It is held outward by a coil spring resting be- 
tween the end of the train line and the flange screwed to the 
stem. At its ofher end it has a ball joint connection to the head, 
allowing the latter to move freely in any direction, although the 


/Use Die made to Dotted Line for First Operation. 
Use Die made to Full Line for Second Operation. 
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DETAILS OF DIES FOR SHEARING SQUARE ENDS ON STAYBOLTS. 


proper shape, which is secured to the shear head. These cutters 
are 2% in. in length and are set apart the proper distance for 
he squares desired. Of course, the length of the square can be 
ything desired up to the length of the cutters. On the lower 


ite of the shear is a holder for steadying the bolt during the 


ao 


at 


utting the first two faces, which is hollowed out to fit the 
ound part of the bolt, and the other flat on top to insure the 
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peration, which is provided with two styles of support, one for -- 


spring which holds the head in place tends to keep it central. 
The head includes the trough guide which has a horizontal face 
for a short distance, then inclines at an angle of 45 degs. out- 
ward, the perspective view showing this arrangement very 
clearly. 

-Fhe-whole apparatus, except the heads, is rigid, being sup- 
ported by a ‘hanger from the coupler shank and all vertical or 
lateral motion is taken up by the ball joints of the head. 
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DROP BOTTOM GONDOLA CAR WITH A NEW ALL STEEL TRUCK. 


DROP BOTTOM GONDOLA CAR WITH A NEW CAST 
STEEL TRUCK. 


The Western Steel Car & Foundry Co. has recently completed 
for the Gilmore & Pittsburgh one hundred 50-ton composite 
gondola cars of the general service type. These cars have a 
single center sill with a trussed side frame built up of standard 
sections for the tension and special sections for the compression 
members. The floor consists of 10 drop doors covering the fuli 
length of the car and arranged to discharge the load at the 
sides. The doors on either side may be operated independently 
and it requires but three or four minutes to discharge the whol2 
load and close the doors. The ends are arranged to drop in- 
ward, so that the car can be used for loading long material. 

Under these cars a truck is used which, in addition to having 
a cast steel side frame and bolster, has also cast steel journal 
boxes and a cast steel spring plank. The truck frame contains 
no bolts, although the journal boxes are cast separate from 
the side frame. Provision is made in the frame for the 
application of column bolts and a tie bar in case it becomes 
necessary to apply an ordinary malleabie or cast iron journal 
box for temporary repairs. On the side frame, the details of 
which are clearly shown in the line drawing, are included wings 


with an extension face, over which a recessed extension on the 
inside of the journal box fits. On top cf the journal box is a 
lug that extends up through an opening in the side frame and a 
7g in. pin slips through both and holds the box in place, no other 
fastening being provided. At the bottom cf these wings are 
extensions, to which a temporary tie bar can be secured when 
necessary. . 

On the cast steel spring plank there are two lugs, one on 
either end, 2% in. in diameter and in. deep, that set into 
cored openings at the bottom of the side frame. These lugs are 
tapered and provide the necessary fastening between the lower 
sections of the two side The spring plant is a steel 
casting of channel shape with the wings cut away at the ends, 
as shown in the illustration. 


1% 


frames. 


On the columns of the side frames, removable filler blocks or 
cheek plates have been provided. These cheek plates permit the 
bolsters to be placed or removed without jacking up the car or 
taking out the spring plank, and they also take a considerable 
portion of the service wear from the truck side frame column 
faces. This construction is an invention of W. P. Richardson, 
mechanical engineer, Pittsburgh & Lake Erie Railroad. 


This truck is manufactured by the Pittsburgh Equipment Co, 
House Bldg., Pittsburgh, Pa. 
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DETAILS OF THE NEW STEEL TRUCK USED UNDER THE ABOVE CAR. 
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The general dimensions of these cars are as follows: 


oe ee ee ee AR een ee rere $% tk im: 
Height from rail to top of floor...... anhesad dakar ewetet E> 3 i 
SO Oe PE cede wis CiwsevcucnneceCentsewuseuns oo 4 “i 
EG I Ot SI og 5 wsb cca ecccimecadoewedbecdddeteus 41“ @ ba 
ee a | ee rr ee reer a? 36. °* 
SND Od retccec0sc ee lice ck Wal euee edd awwdwon oo? 26 = 
est GUNN GH MII eo oor ee ds ic bee bbiecccencceweideneus 10“ 2 a 
Length of drop door openings, 4 doors.........eceeececeees ec 6 6S ss 
GS caw ae eeeksaets caused q* ‘I6 9 
Wien GE. GRO COOP QUINN 6 cies ccccees es eracctiaccewces 4“ 0% * 
Distance from center to center Of t©uehe ee cics cit cc ceccicccscasses 31 ft. 
EU, EE UNRS s Sa Nae ea seas tenes bee Had keke eseneawnceweets 5 ft. 6 in. 
ELECT COE ee ETUC OTT TEC CTT ET ET EET TTC 
eee ee Pre ee ee ee ee tee ee Peer Orr rere 41,803 Ibs. 
Ratio of paying freight to total weight loaded car............ 72.5 per cent. 


Special equipment used is as follows: 


Pe Ce Pe Oe Oe ne te re re re er ere Westinghouse 
PG TINS 6a db wadnedauda GatcsinGueaewed Gainaees COCR Damascus, Waycott 
CNS hci nc vebeds bisa cee n ads ease eee hake de adadaeae ReaKeeeet Climax 
Cer CONTAINS GOWN ic ois ci tke daieddaddccs see caeda Red weeeeras Carmer 
DSO Ss cawcsutcekes stature ueeeeuuee ee cae Westinghouse friction 
IUGR DOGMDs 604.0 s Hider tAGeneeecbmades oes dvendieeklered Caecus undead Bartley 








SERVICE OF CONVERTED MALLET LOCOMOTIVE. 


GREAT NORTHERN RatLway. 





About a year ago the Great Northern Railway converted a 
large consolidation locomotive into a Mallet compound by the 
removal of the front truck and the addition of an entire new 


CY a a en 


applied complete to the new front unit. A steel casting was 
inserted in front of the cylinders to carry the pivot pin for 
connecting the front group and the exhaust pipe was removed, 
the openings being covered by a cast iron elbow pipe that ter- 
minated in a horizontal receiver pipe passing through the cen- 
ter of the feed water heater, which was carried in the new 
extension of the boiler. 
suitable cover. 


The stack opering was closed with a 


In the boiler an Emerson fire tube superheater was installed, 
which a later test showed to give as high as 626 degs. F. at the 
high pressure cylinders. 

Over the front group is carried the feed water heater and an 
extension smoke box. An internal ring is riveted to the shell 
just back of the feed water heater and a similar ring was 
secured to the smoke box of the old locomotive, these two rings 
being bolted with a V-shaped fit and held together by horizontal 
bolts in the same manner used for other separable boilers built 
by the Baldwin Works. 
tubes, 8 ft. long, giving a heating surface of 1,451 sq. ft. 


The feed water heater has 346 2-in. 
The 
flue through which the receiver pipe passes is larger than the 
pipe itself, so that it acts somewhat as a reheater in itself. 

The steam distribution on the new unit is controlled by 12-1n. 
piston valves, operated by Walschaert valve gear. The high 
pressure cylinders were equipped with American Balanced Valve 
Company applied 


slide valves, and after the superheater was 





NEW FRONT UNIT APPLIED TO THE CONVERTED MALLET LOCOMOTIVE ON THE GREAT NORTHERN RAILWAY. 


front unit, furnished by the Baldwin Locomotive Works. This 
made a locomotive of the 2-6-8-0 type, which has since been in 
service hauling ore from the mines at Kelly Lake to the docks 
at Allouez, just outside of Superior. The consolidation locomo- 
tive was previously in the same service and handled 70 cars of 
average 63 tons each, or a total tonnage of 4,410 beind the ten- 
der. This service was performed with a consumption of to lbs. 
of coal per 100 ton miles. The converted locomotive is Landling 
6,615 tons or 105 cars with an average consumption of 7 lbs. of 
coal per 100 ton miles, or but a slightly greater total coal con- 
sumption with 50 per cent. greater tonnage. 

The original consolidation locomotive had the following gen- 
eral dimensions: 


ED  ctctt Geer uket ener eees anak Reaeseeneeenewenwewes 20 in. x 32 in. 
RCI MEE, CHING iv 0cbdcecdadeeudenweeesdaeeedbeneeenawal 55 in. 
MOE nes chan iee vceksddneddenes dacewieeteesnenadacets 74% in. 
SE UNIS. Ca Civies cenesenedevdccacaddaxivecedeceveseacenas 210 Ibs 
ROE TIDE. 6 ik 0G ced de Cn sisidccceendenavesediurees 2,727 sq. ft. 
GE ce cect nde camebdad duwyeeeeheedecuceudsereaeuecenaes 59 sq. ft. 
ee MI Mo oo 6 ccécacctecgduvecceuscedeeaas xwewed Wadecadn 16 ft. 
We WN NOD Rin Saad cdesccddasacdereewe ee ee ere oF} oe 
Weight on driving wheels...... keeecacaoea acncenewacnauae +++++188,250 Ibs. 
Weight total engine ............6. biG enescusdecews ahelevceaed 210,350 Ibs. 
Tractive effort ..... wistieendceduabaeedeedads Piivasbaseweeawe 41,500 Ibs. 


The front truck, bumper beam and pilot were removed and 


there was more or less trouble with the valves and seats cutting. 
These cast iron valves were finally replaced with a brass valve 
and the lubricant changed to the Galena Balanced Superheater 
valve oil, since which time there has been no trouble with the 
valves. 

The driving wheel base of the new unit, as will be seen in 
the illustration, is 10 ft. 4 in. and its total wheel base 1g ft. 2 in. 
The total wheel base of the rebuilt locomotive is 45 ft. 8 in. and 
approximately 135,000 Ibs. is carried on the forward group of 
driving wheels. Two supports, both of which normally have 
their surfaces in contact, carry the overhang of the boiler on 
the front group. Centering springs and clamps of the usual 
form are provided. The equalization of the forward unit is con- 
tinuous on each side. Over the front driving box yoke equal- 
izers are placed, from which are carried a transverse steel cast- 
ing, which supports an inverted leaf spring. This spring fs 
connected to the back end of the forward equalizers from the 
truck by a link. 

The service with this experimental engine has been so satts- 
factory that it is probable other consolidations will soon be 
converted. 





